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DJIFMAMJJAS OND 
Ideas in Zine 


In these days of fine automobiles and assured perform- 
ance regardless of price, many sales are made on the 
basis of details of finish and execution of interior treat- 
ment. The discriminating buyer casts his vote for the 
var that emphasizes comfort and distinctiveness. 

As an example of what is being done in this direction, 
consider the instrument panel of the 1938 Packard. 
Always noted for the quiet dignity of its luxurious 
interiors, Packard achieved a new theme by the adop- 
tion of zine alloy die cast sections attractively disposed 
on the face of the panel. 

An examination of this panel will reveal that, 
although it consists essentially of a sheet metal stamp- 
ing, the panel proper has been carefully fitted with a 
number of segments of plated and lacquered zine alloy 
die castings. These castings include the two parallel 
horizontal moldings as well as the handsomely fashioned 
decorative plate for the ash receiver. Ash trays this 
year are of generous size for utility, and this plate 
serves both the practical purpose of supporting the tray 
and the design function of masking what might other- 
wise be a distracting detail. 

Complementing this ensemble is the balanced treat- 
ment of control knobs, compartment knobs, windshield 
control knob, ete.—die cast and finished in lustrous 
chromium plate. All in all, Packard has achieved a 
happy combination of eye appeal and_ production 
economy through the versatility of the die casting 
process. Designers can profit by the availability of the 
high strength, stable Zamak alloys, based on Horse 
Head Special ZINC of 99.99+% purity. The New 
Jersey Zinc Company, 160 Front Street, New York 
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Labor 


Dissension in UAW Unions 
Threatens Break-up 

Dissension within the ranks of the 
United Automobile Workers unions, 
which to outward appearances at 
least had been effectively squelched 
at the recent sessions of the union’s 
international executive board, has 
suddenly burst into flame with such 
vigor that a serious break-up is 
threatened in the country’s second 
largest CIO organization. Develop- 
ments also have crippled its financial 
set-up. 

The blow-up has divided the UAW 
executive board into two almost 
equally sized groups, both of which 
are claiming the support of a ma- 
jority of the rank and file member- 
ship with developments following 
each other with such rapidity that 
an accurate appraisal of the compet- 
ing claims will be impossible until 
most of the smoke has cleared away. 

As things stood during the middle 
of the past week, Homer Martin, 
president, still clung to a narrow ma- 
jority on the regular board of 24 
members with 12 other board mem- 
bers supporting him as against 11 
in the opposing camp. Five officers, 
led by Richard T. Frankensteen, 
former assistant president, have been 
suspended and are expected to stand 
trial to determine whether they 
should be expelled, while six other 
board members have been threatened 
with suspension for their refusal to 
meet with the board since the sus- 
pension of their fellows. 

Funds of the union, said to be in 
the neighborhood of $100,000, have 
been tied up temporarily at least and 
are threatened with longer impound- 
ing through a possible court battle, 
while revenues from the per capita 
tax on UAW locals, upon which the 
union depends for current funds 
may not be forthcoming until the 
leeals determine which faction they 
will support or until the breach is 
healed. 

Suspended officers have been made 
to move their personal effects out 

(Turn to page 802, please) 
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ALVAN MACAULEY 


... president of the Packard Motor Car Co., 
was reelected president of the Automobile 
Manufacturers Association at the associa- 
tion’s annual meeting held in Detroit last 
week. Alfred P. Sloan, Jr., chairman of the 
board of General Motors Corp., was re- 
elected first vice-president, with other offi- 
cers as follows: C. W. Nash, chairman of 
the board of Nash-Kelvinator Corp., vice- 
president, passenger car division; R. F. 
Black, president White Motor Co., vice- 
president, commercial car division; B. C. 
Foy, president De Soto Motor Corp., sec- 
retary; F. J. Haynes, treasurer; Pyke John- 
son, vice-president, Washington office; 
Alfred Reeves, vice-president and general 
manager. 
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Production 


GM Continues to Lead 
In Car Output 


Car and truck production during 
the second full week in June, while 
still runing along at the now accepted 
lower levels, nevertheless maintained 
the consistent pace established 
earlier in the month, a preliminary 
survey of current schedules shows. 

Output during the week ending 
June 18 will come within a few hun- 
cred units of the total for the pre- 
vious week, it is estimated, with 
slightly more than 39,000 cars and 
trucks coming off the lines as against 
an estimated 38,900 for the previous 
week. 

This bears out the statements 
made by leaders of the industry at 
a meeting of the Automobile Manu- 
facturers Association earlier in the 
month to the effect that production 
could be expected to continue in most 
plants throughout June and July and, 
in some instances, into August. 
Among these was K. T. Keller, presi- 
dent of Chrysler Corp., who said he 
expected the corporation’s plants to 
be operating through most of July 
and that the time required for 
changeovers from current models 
would not greatly differ from what 
it had been in recent years. 

“While business is on a substan- 

(Turn to page 803, please) 


SAE Praised at Summer Session 


Assistant Secretary of War Pays Tribute to 
Services of Engineers 


High tribute to the Society of 
Automotive Engineers for its pa- 
triotic services toward the develop- 
ment of the Army’s mobilization pro- 
gram in emergency, and for the cur- 
rent procurement requirements in 





SAE Abstracts 


Abstracts of some of the papers 
presented at the Summer Meet- 
ing of the Society of Automotive 
Engineers appear on page 820 of 
this issue. 











peace was brought to the Society’s 
Summer Meeting by the Hon. Louis 
Johnson, Assistant Secretary of War. 
Colonel Johnson was the speaker at 
a banquet which opened the session 
beginning June 12 and continuing 
through June 17. 

Today the regular Army has about 
13,000 motor vehicles in service and 
the National Guard about 8000, ac- 
cording to the speaker. These in- 
clude 28 different makes and models 
of passenger cars and 143 makes and 

(Turn to page 802, please) 
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*PEOPLE’S CAR” 


tures were 
taken recently during ceremonies at which 
Herr Hitler laid the foundation stone for 
a new factory at Fallersleben where, it is 
said, the long-awaited, low-priced car for 


the German working class will be produced. 
This advance model of the car was ex- 
hibited at the ceremonies. It is reported 
to have a 24 h.p. engine mounted at the 
rear, a top speed of 62 m.p.h. and to cost 


NEWS OF THE INDUSTRY 


esis bes 
BRA Ds, 
i =o aie < bi 


Universal Trade Press Photo 

i little under $400. Three models will be 
produced—touring, limousine and cabriolet. 

At this year’s Berlin Auto Show (see 
Automotive Industries for March 26) Hitler 
said the government was in no particular 
hurry to get the new car in production as 
the German market was not yet saturated 
with cars of the present types. Preliminary 
plans and features of the car were de- 
scribed in AUTOMOTIVE INDUSTRIES issue of 
March 27, 1937. 





A.T.A.M. Asks Manufacturers’ Confidences 


Managers at Washington Meeting Seek Early Information 
On Introduction of New Car Models 


That car manufacturers should 
take automobile show managers 
into their confidences each year re- 
garding dates of introduction was 
requested by show managers at the 
summer meeting of the Automotive 
Trade Association Managers in 
Washington, June 9-10. 

The introduction of new models 
in major cities from five to seven 
weeks before show time presents a 
serious problem in the opinion of 
A.T.A.M. and the managers ex- 
pressed their protest with the reso- 
lution suggesting that manufactur- 
ers take show managers into their 
confidence and make a definite dec- 
laration of policy regarding in- 
troduction dates as well as the 
manufacturers’ evaluation of local 
shows. 

The two-day program included 
discussions on many of the major 
problems facing the car retailing 
industry. 

A. vanDerZee, vice-president of 
the Chrysler Corporation, addressed 
the first session on the subject, 
“Why Dealers Should Support 
Trade Associations.” He said, “The 
conscientious support of the Trade 
Association by the dealers can 
make it a power for good—a con- 
structive force—in the business 
life of the dealer and in the eco- 
nomic life of the community.” 
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Referring to the “confusion re- 
garding principles” which causes 
business men and Trade Associa- 
tions to seek “relief from the pres- 
sure of competition,” Mr. vanDer- 
Zee said, “We would all be a lot 
happier, I think, with twice our 
present competition and twice the 
present business activity. 

“I do not suggest that there is 
no such thing as unfair competition 
or unfair treatment of a customer,” 
Mr. vanDerZee continued. “I know, 
for instance, that there can be too 
many automobile dealers in a given 
area, and there can also be too 
few. Some manufacturers have too 
few dealers in many places through- 
out the country, I understand, and 
there can be dealers of an inade- 
quate character. But the consumer, 
the merchant, and the manufac- 
turer are all entitled to be justly 
dealt with and therefore the neces- 
sity for a free competitive system. 
Unless the public has the benefit 
of the natural supervision applied 
to business by competition, the 
public will seek the supervision of 
business through public control.” 

Trade association practices; state 
licensing laws; originality in sales- 
manship; special taxes and selling 
prices; the enforcement of anti- 
trust laws; improving financing 
standards; labor relations; were 


among other topics at the meeting. 

H. H. Shuart, manager of the 
Detroit Automobile Dealers Asso- 
ciation, spoke on the relationship 
between the national and state and 


local dealer bodies out of which 
came the resolution to formulate 


the association managers’ interpre- 
tation of what a national associa- 
tion, dependent upon state and 
local associations for its member- 
ship, should be and do. This reso- 
lution called for the appointment 
of a committee to make this study 
and to present the interpretation to 
the National Automobile Dealers 
Association without any attempt to 
dictate policy to the present execu- 
tives of N.A.D.A. 

Officers and directors of 
A.T.A.M. were unanimously re- 
elected for the ensuing year. They 
include: Herbert Buckman, presi- 
dent; H. H. Shuart, vice-president; 
W. P. Berrien, secretary-treasurer ; 
John E. Raine, director; Ralph 
Ebbert, director. 


Ford Wins Right to Appeal 
NLRB Order 


The Sixth U. S. Circuit Court of 
Appeals granted the Ford Motor Co. 
permission last week to appeal to the 
U. S. Supreme Court its contest of 
a National Labor Relations Board 
order of December 22 and blocked 
efforts of the board to withdraw its 
records in the case until the appeal 
is disposed of. 

In swift strokes, the court over- 
ruled eight specific motions by Ford, 
including one seeking leave to inter- 
rogate labor board members and New 
Deal advisers relative to formulation 
of the original order, and denied 
oral arguments to both sides. 

Ford had proposed questionins: 
more than forty individuals, includ- 
ing J. Warren Madden, Labor Board 
chairman; Benjamin Cohen and 
Thomas Corcoran, advisers to Presi- 
dent Roosevelt; attaches of the De- 
troit and Washington offices of the 
board and others. 

The original board order was is- 
sued Dec. 22 and sought to require 
reinstatement of 29 workers in 
Ford’s Michigan plants. 


GM May Car Sales 


According to information released 
by the General Motors Corp., May 
sales of GM ears to dealers in the 
United States and Canada, together 
with shipments overseas, totaled 
104.115, compared with 216,654 in 
May a vear ago. Sales in April were 
109.659. Sales for the first five 
months of 1938 totaled 512,045, com- 
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pared with 894,231 for the same five 
months of 1937. 

Sales of General Motors cars to 
consumers in the United States 
totaled 92,593 in May, compared with 
178,521 in May a year ago. Sales 
in April were 103,534. Sales for the 
first five months of 1938 totaled 
422,049 compared with 717,360 for 
the same five months of 1937. 





Graham Enters Stipulation 
With FTC 


According to a report issued by 
the Federal Trade Commission, Gra- 
ham-Paige Motors Corp., Detroit. 
has entered into a stipulation with 
the FTC to discontinue certain al- 
legedly misleading representations in 
the sale of automobiles. 

The respondent company agreed tu 
cease advertising that the Graham 
will go faster than any car in 
America and that, because of the 
particular type of oil filter used 
therein, oil bills or changes will be 
reduced any definite percentage. It 
agreed to stop representing its car 
as the official U. S. Economy Cham- 
pion, or otherwise implying that such 
car has been so designated by any 
branch of the United States Gov- 
ernment. 

Graham agreed, it was stated, to 
stop advertising that prices of cars 
published in valuation booklets are 
the “official” values; and to cease 
instructing dealers to represent that 
valuations published in used car valu- 
ation booklets are anything more 
than the minimum prices prospective 
purchasers may expect to be allowed. 

The respondent company stipulated 
that it will desist from instructing 
dealers to represent that they are 
giving benuses on trade-in values of 
used cars unless such bonuses are 
bona fide and are given only in cases 
where a used car is in substantially 
better condition than the average car 
of the same make and model. 





Hupp Receivership Suit 
Dismissed 

Circuit Judge Allan Campbell 
dismissed in Detroit on Monday a 
suit for the appointment of a re- 
ceiver for the Hupp Motor Car Co. 
The action was filed by a_ stock- 
holder whose name was not given. 

James E. Frazer, counsel for the 
petitioner who, he said, owned 3900 
shares of Hupp stock, announced 
that he would file an amended bill 
of complaint, alleging improper ac- 
tions by the directors of the com- 
pany. 

Counsel for the company was 
stated to have told Judge Campbell 
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ARMY Amphibian built by the Grum- 
man Aircraft Corp., Long 
Island. As noted in AUTOMOTIVE INDUSTRIES, 





that Hupp’s creditors had agreed to 
take no action to force payment of 
claims providing the management 
made reasonable efforts to raise 
funds. 

That the company was solvent 
was conceded by the receivership 
petition, but charged the manage- 
ment had under consideration plans 
to dispose of assets at a sacrifice to 
meet creditors’ demands. In dis- 
missing the petition, Judge Camp- 
bell also dissolved a temporary 
order restraining the management 
from disposing of assets except in 
the normal course of business. 


Underwood & Underwood 


June 11, the Army recently approved a 
$1,412,916 contract for the purchase of 26 
of this type together with spare parts 


Frederick W. Neilson 
F. W. Neilson, retired president 
of the Sikorsky Aircraft Co., died 
June 12 at his home in Boca Raton, 
Fla., after a long illness. He also 
was former president of the United 
Aircraft Export. 





Machine Tool Index Drops 


May index of machine tool orders 
was 66.7, compared with 90.3 in April 
and 208.5 in May, 1937, according to 
the National Machine Tool Builders 
Association. The domestic index was 
34.8 and the foreign 31.9 in May. 


Goodyear Vowenaiilie Toward URW Contract 


Swedish Plant Expected to be in Operation by Spring 


Goodyear Tire & Rubber Co. of 
Akron, whose plant was the scene 
of a riot of unionists employes in 
which five were shot and 100 were 
injured on May 26, is not opposed 
to a signed contract with the United 
Rubber Workers Union of the CIO, 
if it is a fair contract which does 
not restrict the company from op- 
erating on a sound economic basis, 
asserted President P. W. Litchfield 
in the rubber city upon his return 
last week from a European trip. 
URW leaders heralded Mr. Litch- 
field’s statement as presaging ami- 
cable negotiations of a Goodyear 
contract, similar to the URW con- 
tracts with Goodrich and Firestone. 
Union and management committees 
now are working on the details of 
such a contract, under terms of the 
truce agreement which terminated 
the strike on May 31 that had 
grown out of the May 26 riot. 

Avoiding any reference to the 
riot which occurred during his ab- 
sence, Mr. Litchfield augmented his 
statement by saying that Goodyear 
was not planning any further de- 
centralization at present, and that 
if economic conditions force con- 
sideration of factory changes in 
the future, “Akron will be given all 
the breaks.” He stated emphati- 


cally that the new Goodyear Swe- 
dish plant, with capacity of 600 
tires daily, would not take any busi- 
ness away from the Akron fac- 
tories. The Goodyear British plant 
at Wolverhampton, England, now 
is supplying the Scandinavian mar- 
kets. 

Discussing the union campaign 
for a signed contract with Good- 
year, he said Goodyear was def- 
initely not opposed to such a con- 
tract, adding, “But such a contract 
should be fair, and it should be an 
agreement permitting the company 
to live and conduct its affairs on a 
sound economic basis.” 

He pointed out that Akron al- 
ways has been considered to be a 
city with prevailing high wages 
over a long period of time, and its 
products have always been able to 
compete with such a _ high-wage 
scale. 

Mr. Litchfield had little to say 
regarding what he termed an “up- 
grade” toward better business con- 
ditions, but he expressed confidence 
that the tire industry, at least, will 
experience an improvement by fall. 
He said he expects the sale of new 
car models to show an increase over 
that of the 1938 output and that 

(Turn to page 805, please) 
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models of trucks. Diversity of makes 
and models at present used is one of 
the obstacles to putting the Army on 
wheels and maintenance of such a 
variety in the field would be an im- 
possible task in time of war, said 
Colonel Johnson, who concluded this 
phase of his discussion with the re- 
mark, “We do not believe that our 
automotive problem in the way of 





COLONEL LOUIS JOHNSON 
Assistant Secretary of War 
“The sound improvement of our mechanized 


automotive vehicles, their standardization 
and mass production—there is the definite 
challenge that I place before you.” 


cars and trucks has nearly reached a 
satisfactory solution.” 

He said it was the determination 
of the Army to eliminate non-essen- 
tial types of vehicles, and challenged 
the S.A.E. to further efforts. 

Ensuing sessions of the Summer 
Meeting disclosed 27 technica! 
papers. Many of the papers are di- 
gested in this issue of AUTOMOTIVE 
INDUSTRIES. The remainder will be 
covered in early issues to follow. At 
a session sponsored by the Passen- 
ger-Car Body Activity of the S.A.E., 
John W. Scoville, economist for the 
Chrysler Corp., presented a stirring 
indictment of the economy of 
scarcity. At a general session W. J. 
Cameron of the Ford Motor Co. was 
the scheduled speaker. 

“There is a fundamental fallacy 
underlying the thinking of those who 
advocate such measures as a tax on 
labor-saving machinery or a 30-hour 
week,” said Mr. Scoville. 
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“This fallacy,” he added, “is based 
on the conception that there is a de- 
mand for a f:xed quantity of labor’— 
a concept which is demonstrably un- 
true according to Mr. Scoville. 

Extra-curricular activities at the 
Summer Meeting included an _ in- 
formal exhibit of photography by 
members of the 8.A.E. First prize 
and an additional honorable mention 
went to Hector Rabezzana, second 
prize to Tore Franzen and other 
honorable mentions to Leslie Peat 
and P. S. Tice. 

Six American Bantam chassis pro- 
vided the working material for a 
“Chassis Assembly Contest” in 
which teams from six sections of the 
Society participated. The team from 
the Chicago Section got its car run- 
ning first by a handy margin. 

Attendance at the meeting was 
considerably below last year’s figure, 
but in view of the severe setback to 
automobile production, was  con- 
sidered remarkable by most  ob- 
servers. 


Labor 
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of UAW headquarters in Detroit and 
have threatened to campaign for a 
special membership convention, in- 
sisting that if they are to stand trial 
they will do so before the convention 
rather than before the remaining 
members of the executive board and 
that if such a convention is called the 
result will be the removal of Martin 
and his followers. There are many 
constitutional technicalities to over- 
come before a special convention can 
be called but the financial paralysis 
might hasten one. 

The fight, at its start, was thrown 
into the lap of John L. Lewis, head 
of the CIO, who is reported to have 
washed his hands of it originally but 
who later was said to be working 
desperately behind the scenes to re- 
store peace without resorting to 
court litigation or the calling of a 
special convention. All factions in 
the union have appealed to Lewis to 
restore peace, but as this is written 
no conciliatory moves had yet been 
effective. 

Events leading to the _ present 
situation began a week ago when the 
executive board was called for an 
apparently routine meeting to dis- 
cuss proposed group insurance plans. 
Martin opponents disrupted the 
meeting by their criticism of the in- 
surance proposal and the meeting 
was immediately adjourned for re- 
opening in Washington with Lewis, 
with Martin charging his opponents 
with an attempted surprise coup. 


After Lewis had warned the board 
to settle its differences, Martin an- 
nounced the suspension of four vice- 
presidents and the secretary-trea- 
surer, Richard T. Frankensteen, 
Wyndham Mortimer, Walter N. 
Wells, Ed Hall, and George F. Addes. 

Announcement of the suspension 
saw six other board members walk 
out in support of their fellows and 
they in turn have been threatened 
with suspension for their action. All 
UAW checks have required the sig- 
nature of Martin and of Addes, the 
secretary-treasurer, and suspension 
of the latter has tied up union funds 
at least temporarily with both sides 
claiming either control or the ability 
to block any withdrawals. 

Charges of communistic leanings 
have been made by Martin against 
the Frankensteen group which in 
turn has countered with allegations 
that Martin is a self-willed and ir- 
responsible dictator cooperating with 
a former national secretary of the 
communist party. 

Scene of the battle has moved 
back to Detroit from Washington 
where the remnants of the executive 
board expected to meet on June 16 
to continue consideration of the 
group insurance plan. UAW head- 
quarters reported that there was 
little possibility that any definite 
action would be taken relative to 
trial of the suspended officers at the 
Thursday meeting. 

Meanwhile UAW circles through- 
out the country have been thrown 
into confusion by the developments 
which came so unexpectedly after all 
members of the board had recently 
signed a 20-point peace pledge prom- 
ising support of the administration 
and apparently eliminating the fac- 
tional differences which had begun 
to make themselves felt. The discord 
could easily result in a complete dis- 
integration of the present UAW 
which explains the desperate efforts 
to bring about an immediate peace. 


Chrysler Institute 
Commencement 


Leaders of the future must “deal 
understandingly with human be- 
ings” and “resist all of the despoilers 
of human freedom,” Dr. Edward 
Charles Elliott, president of Purdue 
University, told 164 graduates of the 
Chrysler Institute of Engineering, 
June 14 at their 5th annual com- 
mencement exercises in Detroit. 

Two men, Robert Peterson and 
Charles Heinen, both Chrysler em- 
ployes and undergraduate students 
of the institute, were awarded W. P. 
Chrysler scholarships. It has been 
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Mr. Chrysler’s practice to choose 
from time to time outstanding stu- 
dents in the institute and personally 
present to them four-year scholar- 
ships in any university which they 
may choose. 

The 32 graduate students received 
masters degree in Mechanical Engi- 
neering after completing two years 
at the institute. Chosen from more 
than 3000 applicants and picked from 
the ranks of the highest honor stu- 
dents of universities here and 
abroad, they represent one of the 
most unusual groups of its kind in 
the world. 

The 132 undergradute students re- 
ceived diplomas and certificates for 
the completion of courses in—body 
designing, mechanical drawing, busi- 
ness administration, college prepara- 
tory, accounting, business law, busi- 
ness correspondence, public speak- 
ing, secretarial and commercial work, 
French and Spanish. 





Production 
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ially lower level than it was a year 

ago,” he said, “sales of our lowest- 
priced car are taking an increasingly 
prominent part in what business is 
available. As a matter of fact, the 
order situation is such that it was 
decided to increase the production 
already scheduled for this month and 
next.” 

Relative position of the three 
major producers remained unchanged 
with General Motors, Ford and 
Chrysler divisions running in that 
order. General Motors, led by Chev- 
rolet which expected to complete 
10,000 cars and trucks during the 
week, should total more than 15,000 
units for all divisions. Ford produc- 
tion, it is estimated, will approxi- 
mate that of Chevrolet and Chrysler 
units, led by Plymouth, will finish 
with an estimated 7200. 

Among the independents, Stude- 
baker reported a step-up to more 
than 1400 cars and trucks from less 
than 100 during the previous two 
weeks.—J. A. L. 


Firestone Report 


The semi-annual report of the 
Firestone Tire and Rubber Co. and 
subsidiaries, issued Tuesday, re- 
vealed a net profit of $2,429,738 from 
Nov. 1 to April 30. 

The net profit was after deductions 
for depreciation, interest, Federal 
income taxes and other charges. In 
the corresponding half of the pre- 
ceding fiscal year the company 
earned $3,766,006. 
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Revitalized Effort in Sales Crusade 


Success of Nash-Kelvinator Test Campaign May 
Presage Wide Improvement 


What started to be a Kelvinator 
division, Nash-Kelvinator Corp., in- 
tensive sales campaign, promises to 
snowball up into a national crusade 
to stimulate sales in every retail line 
in the country, it was disclosed Tues- 
day in New York. 

More than 1500 sales executives, 
salesmen, and business leaders heard 
how the plan of George W. Mason, 
president of Nash-Kelvinator, 
boomed from a successful tryout in 
Lincoln, Neb., and has branched out 
into fervid, city-wide selling cam- 
paigns in more than 100 cities 
throughout the country. Twenty-one 
of these communities held simulta- 
neous meetings and participated in 
the luncheon at the Waldorf-Astoria 
through telephone hookups, and the 
program was broadcast over 90 sta- 
tions of the Columbia Broadcasting 
Co. 

The tryout or proving-ground of 
the plan in Lincoln, sponsored by the 
chamber of commerce with the co- 
operation of automobile dealers, de- 
partment stores, specialty shops, and 
stores throughout the city, was an- 
nounced May 15. Dana Cole, presi- 
dent of the city’s chamber of com- 
merce reported a marked increase of 
sales in all lines. 

Twenty cities will join with Chi- 
cago in like mass meetings on June 
21, and 26 have already signed up 
for an event on June 23 in Milwau- 
kee. 

During the week set for Lincoln’s 
campaign. automobile sales showed a 
lively increase, some competitor lines 
gaining two, three, and four times 
over the previous week and the same 
week of last year. Lincoln dealers 
and merchants are continuing the 
effort. 

Recognizing that any business 
activity helps all other business, and 
realizing that in spite of the huge 
buying power of the country sales 
have bogged down because of depres- 
sion psychology, Mr. Mason reported 
marked success in what he called a 
“revitalization of sales effort.” 

“T know of no single factor that 
can have a greater influence on the 
restoration of American prosperity 
than that of salesmanship,” the one- 
time manufacturing head of Chrys- 
ler Corp. said. 

“No ‘buyers strike’ need worry 
America,” Merle Thorpe, editor of 
Nation’s Business said. “A depression 
that would smash our standard of 
living, and break down our civiliza- 


tion would be a ‘salesman’s strike,’ ”’ 
he said. 

Richard W. Lawrence, president 
of the Chamber of Commerce of the 
State of New York, presided. He 
predicted that the movement, with 
the cooperation of all competing 
lines, would become a national cru- 
sade very soon. 

Among the automotive men pres- 
ent were C. H. Bliss, vice-president 
and director of sales, and Courtney 
Johnson, general sales manager of 
Nash Division; W. A. Blees, vice- 
president and general manager of 
Geyer, Cornell & Newell, Inc., Nash 
advertising counsel; and Alfred 
Reeves, vice-president and general 
manager, Automobile Manufacturers 
Association. 





Rim Inspection and Approval 


Rims inspected and approved by 
the Tire and Rim Association for 
May, 1938, numbered 706,188. In 
May, 1937, 2,189,502 rims were in- 
spected and approved. Number for 
the first five months, 1938, was 
3,536,263, as compared to 10,771,381 
for the first five months of 1937. 





4.0 Years Ago 
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George W. Lewis Motor Carriage 

The final result of the labors of 
Geo. W. Lewis, the well-known gas 
engine inventor, of Chicago, IIl., in 
the motor vehicle field is . . . a car- 
riage intended for general use, seat- 
ing four persons if another seat is 
added behind, and available for de- 
livery purposes if the seat is re- 
moved and a rack or frame sub- 
stituted. 

Ignition is electric, the spark be- 
ing furnished by a_ small-storage 
battery, stored by a small generator, 
which is operated by the motor. This 
battery also furnishes a light at 
night. 

The speed of the vehicle varies 
from two to fourteen miles an hour, 
and two reverse speeds are provided. 

The motor is a single cylinder 
horizontal one. The weight of the 


-entire rig is 1500 Ib. 


From The Horseless Agc, June, 
1898. 
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Business in Brief 


Written by the Guaranty Trust Co., New York 


A further decline occurred in general busi- 
ness activity during the week ended June 4, 
but the contraction was partly the result of 
the Memorial Day holiday. The index com- 
piled by the Journal of Commerce stood at 
64.0, the lowest since last January, as com- 
pared with 69.1 the week before and 95.7 a 
year ago. Retail trade was from 12 to 21 
per cent below that in the corresponding 
period last year. 

Class I railroads during March suffered a 
net loss of $28,212,000, as compared with a 
net income of $24,888,000 in the correspond- 
ing period last year. Operations during the 
first quarter of this year resulted in a net 
loss of $106,249,000, as compared with a net 
income of $15,390,000 in the first three 
months last year. 

Railway freight loadings during the week 
ended June 4 totaled 502,624 cars, which 
marks a decline of 59.437 cars below those 
in the preceding week, a reduction of 186,- 
363 cars below those a year ago and a drep 
of 193,220 cars below those two years ago. 

Production of electricity by the electric 
light and power industry in the United 


House Passes Bill For 
Educational Orders 


The War Department would be 
authorized to spend $2,000,000 a year 
for the next five years for the placing 
of educational orders with manufac- 
turers under a bill passed by Con- 
gress on Monday and sent to the 
White House. 

Designed to familiarize manufac- 
turing concerns with the Govern- 
ment’s wartime requirements, where- 
as present available information 
necessarily is limited to paper knowl- 
edge, the plan is expected to greatly 
advance this country’s industrial 
preparedness for emergency. 

“It takes time, often many months, 
to make tools, jigs, dies, fixtures, and 
other aids to manufacturing,: and to 
lay out the shop practice for the pro- 
duction of munitions and weapons of 
war,” said the House Military Af- 
fairs Committee, when it reported 
favorably on the bill. “The provision 
of the tools alone, which under this 
bill would be the property of the War 
Department, would cut down the 
time, from the beginning of the 
emergency until it was possible for 
the factories to get into production 
in quantity, by at least five months 
on the average. 

“We do not have sufficient reserves 
of war materials now. We must 
either provide them or provide some 
means of acquiring them rapidly 
after the beginning of the emer- 
gency.” 

In placing the educational orders 
the Department could waive the com- 
petitive bidding requirement and use 
its own discretion, but the commit- 
tee said it is not the plan to permit 
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States during the week ended June 4 showed 
a decline of 11.8 per cent below that in the 
corresponding period last year. 

Lumber production during the week ended 
May 28 stood at 53 per cent of the 1929 
weekly average output. Shipments and new 
orders were below the levels in the pre- 
ceding week but were moderately above the 
weekly figures for April. 

Average daily crude oil production fot 
the week ended June 4 amounted to 3,107,950 
barrels, as compared with 3,098,650 barrels 
for the week before and 3,538,150 barrels for 
a year ago. 

Professor Fisher’s index of wholesale 
commodity prices for the week ended June 
11 stood at 80.7 as compared with 80.5 the 
week before and 80.8 two weeks before. 

The consolidated statement of the Fed- 
eral Reserve Banks for the week ended 
June 8 showed an increase of $1,000,000 in 
holdings of discounted bills. Holdings of 
bills bought in the open market and of 
government securities remained unchanged. 
Money in circulation declined $32,000,000 


and monetary gold increased $22,000,000. 


the Department to purchase other 
supplies without regard to the bid- 
ding statute. All educational orders 
would be subject to Presidential ap- 
proval. 

At various times since the World 
War, the War Department has 
pushed for this type of legislation 
to overcome what it called “‘one of 
the weak points in our plans for in- 
dustrial mobilization.” 


FTC Ends “6 Per Cent” 
Hearings 

The Federal Trade Commission 
will wind up its hearings in the so- 
called 6 per cent case this week in 
Detroit. It has concluded its evi- 
cence with respect to General Motors 
Corp., and on Thursday submitted 
closing evidence regarding the other 
defendant, the Ford Motor Co. 

The two automobile companies next 
will present their side of the case. 
There has been no indication as to 
how long it will be before the case is 
finally submitted. 


NLRB Order to Fedders Corp. 


The Fedders Manufacturing Corp., 
manufacturers of automobile radia- 
tors, has been ordered by the Na- 
tional Labor Relations Board to 
bargain collectively with the Amal- 
gamated Association of Iron, Steel 
& Tin Workers as the exclusive rep- 
resentative of its employes. 

In a decision by the board, the 
company was ordered to post no- 
tices immediately in conspicuous 
places within the plant stating the 
company will cease refusing to bar- 


gain with the union. The board 
found refusal of the company to bar- 
gain with the union following a run- 
cff election was basis for the ruling. 

The board concluded the company 
“was in no way deprived of any ma- 
terial procedural right” in its con- 
tention that it was not notified of 
the run-off election, that there was 
no hearing prior to the election and 
that the run-off was conducted a 
mile from the plant and without com- 
pany representatives present. 


--- Slants 


ONE REASON ?—Steel says, in part, 
“The sudden collapse of automobile 
buying since last fall was partly due 
to overselling last year, but another 
important influence was the pro- 
nounced spurt in the buying of homes 
in the $2,000-$10,000 class, fostered 
by the new FHA plan requiring only 
10 per cent down payment. With 
down payment of as little as $200 or 
$300 being the only requirement, 
thousands of families may have ap- 
plied savings on the purchase of a 
home.” 


FREE VACATION — Compilations 
made by a man and his wife, Olds- 
mobile purchasers from San Fran- 
cisco, who took delivery of their new 
car at Lansing, revealed that after 
paying their fares from California 
and accounting for all expenditures, 
including meals going and coming, 
hotel bills, gasoline bills, etc., they 
had a fifteen-day vacation trip ex- 
pense of $5.58 over the freight cost 
they would have had to pay had they 
taken delivery of their car in their 
home city. 


PROBLEM No. 1—lIn a message to 
stockholders, Alfred P. Sloan, chair- 
man of the board, General Motors 
Corp., said, “Attention has been 


called to the importance of industrial 


managements recognizing that there 
rests upon them a far broader re- 
sponsibility than the mere produc- 
tion of goods and services, or solely 
the interests of their stockholders. 
They must assume the important ob- 
ligation through proper policy, of 
attuning industry in harmony with 
a rapidly changing world, from social 
as well as the economic standpoints. 
This is not a new problem .. . its 
importance, however, has been in- 
creasing very rapidly. Today it 
might fairly be considered as in- 
dustry’s problem number one.” 
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Automotive Metal Markets 


Zinc on Road to Recovery 


Ordinarily what steel is being 
bought for the manufacture of re- 
placement parts attracts little atten- 
tion, but just now, when steel de- 
mand for complete assemblies is dis- 
appointingly light, the outlet for re- 
placement parts comes in occasionally 
for appreciative mention. Some of 
the smaller steel producers also de- 
rive quite a little business from 
accessory specialties manufacturers. 
And, what is more, while compared 
with periods of more normal pro- 
duction by automobile manufactur- 
ers, their steel takings run low, there 
is a certain, one might say, irreduci- 
ble volume of routine buying, which 
holds its own with that of most other 
steel consuming industries. Some of 
the steel manufacturers see a ray 
of hope in the firm attitude of the 
railroads with reference to down- 
ward wage scale readjustments. If 
the railroads, they argue, succeed in 
attaining their objective even only 
in part, the steel industry’s hopes of 
some alleviation of high costs 
through wage scale adjustments will 
be immeasurably raised. While it is 
quite true that steel producers as 
well as consumers are agreed that 
price reductions at this particular 
time would hardly have resulted in 
acting as a spur to buying, many of 
the steel manufacturers believe that, 
when lower costs enable them to 
scale down their base prices, this 
will act as much more powerful a 
pump-primer on business as a whole 
than is thought in some quarters. 
Steel mills operated this week at 27.1 
ner cent of ingot capacity, a gain of 
3.4 per cent over the preceding 
week’s rate. Finishing mills, on the 
whole, are able to maintain a rate 
close to that of primary activities. 

In spite of occasional set-backs, the 
price of tin is steadily creeping up- 
ward, the week’s opening price for 
spot Straits having been 391% cents. 
The U. S. Navy Department bought 
100,000 Ib. a few days ago at 38.41 
cents. Had the Government been 
able to anticipate its requirements 
and purchased this tin in the first 
week of May, it would have saved 
$3,410 on even so light a tonnage. A 
good deal remains to be cleared up 
yet with reference to the workings of 
the buffer pool, but on the whole the 
market seems to take it for granted 
that further price advances will re- 
sult. In part, the advance is due to 
slightly better demand, London tin 
merchants being only too willing to 
make the most of slightly more in- 
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as Die-Casters Start Buying 


terest in offerings by American con- 
sumers. 

More cheerful news regarding 
copper buying in the American mar- 
ket was the main prop of London 
trading in that metal, and as a re- 
sult of this, export prices held up 
strong, with the result that there is 
an undertone of firmness in evidence 
here. For all that, most of the worth- 
while tonnage business being trans- 
acted here continues to consist of 
takings by fabricating subsidiaries 
of the large copper producers. Elec- 
trolytic continues to be quoted at 9 
cents. 

A more steady tone pervades the 
lead market, storage battery manu- 
facturers covering their June re- 
quirements in a consistent manner. 

Zine is also on the road to re- 
covery. More business is coming in 
from die-casters. Some sellers have 
withdrawn from the market, await- 
ing a time when demand will have 
broadened sufficiently to enable them 
to get a better price for their metal. 

The market for secondary alumi- 
num continues weak. Prices for 
primary metal are steady and un- 
changed. Recent information shows 
that a subsidiary of the sole Amer- 
ican producer is working in full 
harmony with the Dutch authorities 
in developing the bauxite resources 
of Dutch Guiana. At the same time 
British aluminum interests are push- 
ing the development of bauxite min- 
ing in British Guiana.—W. C. H. 


Goodyear-URW 


(Continued from page 801) 
this would have a direct benefit on 
Akron. 

Construction of Goodyear’s Swe- 
dish plant at Norrkoping will be 
started immediately under the di- 
rect supervision of Goodyear engi- 
neers from Akron, and the plant is 
expected to be in operation by next 
spring. 

The plant will manufacture tires, 
tubes and probably several other 
rubber products not yet specified. 
Its capacity daily output will be 
600 tires and 600 tubes, according 
to Mr. Litchfield. 

He pointed out that Goodyear al- 
ready has a “good business” built 
up in Sweden, and that the manage- 
ment’s reason for establishing a 
factory there is to preserve this 
business. No estimate has yet been 
made on the number of persons to 
be employed. 
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“I want to emphasize the fact 
that the Swedish plant will not take 
any business out of Akron,” said 
Mr. Litchfield. 


Goodyear officials have been 
studying conditions in Sweden 
“very carefully” since 1930 and 
have followed business trends there 


closely, Mr. Litchfield added. 





RALPH McPEAKE has been named De- 
troit district manager of the B. F. Good- 
rich mechanical goods division. 


A. C. HOWARD has been appointed gen- 
eral manager of the Fairbanks-Morse 
Beloit, Wis., plant. 

RAYMOND M. DENNIS, formerly super- 
intendent of flanging at Lukens Steel Co., 
has been appointed general manager of the 
flanging department in charge of estimat- 
ing, sales and production. 


DAVID T. MARVEL has been appointed 
manager of tube sales for Timken Roller 
Bearing Co. His headquarters will be at 
the main office in Canton, Ohio. 


Synthane Corp., Oaks, Penna., 
pointed GEORGE H. ROSS 
sentative in San Francisco. 


has ap- 
as its revre- 


EUGENE B. POWELL has been made 
regional sales manager of the AC Spark 
Plug division of General Motors Corp. Mr. 
Powell succeeds T. R. MIDDLEKAUFF. 


Show Space Drawing Held 

In preparation for the National 
Automobile Show, scheduled to open 
in Grand Central Palace, New York, 
Nov. 11, motor executives at the 
Automobile Manufacturers Associa- 
tion meeting held in Detroit last 
week applied for exhibit space that 
exceeded by 8600 sq. ft. the amount 
of space available for cars. 

Makes of cars which have been 
assigned space in the show include 
American Bantam, Buick, Cadillac, 
Chevrolet, Chrysler, De Soto, Dodge, 
Graham, Hudson, Hupmobile, La 
Salle, Nash, Oldsmobile, Packard, 
Plymouth, Pontiac, Studebaker, 
Hudson-Terraplane and Willys. Com- 
mercial vehicles include American 
Bantam, Chevrolet, Dodge, Federal, 
Hudson ~- Terraplane, Mack, Stude- 
baker and Willys. 


Appropriation for New Planes 


The War Department Appropria- 
tion Bill was signed Monday by 
President Roosevelt carrying $463,- 
651,000, or $44,000,000 more than 
was voted for the present fiscal 
year. A fourth of the amount is 
stated to be for aviation with $19,- 
150,000 being for 476 new planes. 
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New Passenger Car Registrations * 


April new car registrations showed an increase 
of about 6 per cent, 11,007 units, over March. 
As compared to April of last year, however, a 
decrease of 186,513 units, or approximately 50 


per cent is revealed. 








As indicated in the table below, per cent change 
for the first four months of 1938 as compared to 
the same period in 1937 was minus 48.6. Com- 
parison of the six months of the model years 


shows 1938 totals behind by 43.5 per cent. 





























| 
| Per Cent Per Cent of Total SIX MONTHS MODEL YEAR 
FOUR MONTHS a. Four Months |. _ ML Eee ee _ 
| | 
APRIL | MARCH APRIL Pia ee amelie 4 Months, ae eed a 
1938 =| = -1938 | (1937 | 1938 1937 1937 | 1938 | 1937 1938 1937 Change 
| | | | 
Chevrolet. . | 46,718 44,660 | 91,663 | 153,999 | 251,151 — 246 | 24.80 20.77 256,274 391,497 — 34.5 
Ford........ 36,552 34,941 | 94,898 | 133,906 | 304,074 — 56.0 | 21.57 | 25.15 179,698 392,805 — 54.3 
Plymouth. . 26,710 22,983 | 31,358 | 1,068 | 161,870 — 49.9 13.06 13.39 129, 421 249,163 — 48.0 
Buick........ 16, 207 14,846 | 22,578 | 51,197 | 59,957 — 45 8.25 4.96 84,106 96,872 — 13.0 
Dodge....... 10,742 10,223 19,170 | 35,187 | 988,709 — 60.5 5.66 7.34 60,079 129,780 — 53.6 
Pontiac... .. 9,964 9,492 23,819 | 32,589 67,545 — $1.7 5.25 5.59 54,860 98,901 — 44.5 
Oldsmobile 9,065 8,865 | 22,624 30,275 62,127 — 61.3 4.88 5.14 49,824 85,767 — 4139 
ckard..... 5,066 4,693 | 12,328 16,379 35,379 | — 53.7 2.64 2.93 26,943 49,546 — 45.6 
Chrysler 4,795 4,569 | 7,561 16, 281 28,809 — 43.5 2.62 2.38 28,356 40,893 — 30.8 
Hudson..... 4,026 4,077 7,702 13,783 33,163 | — 58.4 2.2 2.74 ,813 49,702 — 54.1 
De Soto..... 3,557 3,750 6,085 12,304 23,752 | — 48.1 1.98 | 1.96 21,270 32,706 — 35.0 
Studebaker 3,170 3,155 8,427 1,302 25,251 — $5.2 1.82 | 2.09 18,761 37, 187 — 49.5 
Nash....... 3,154 2,862 7,992 19,585 22,429 — 52.8 1.70 1.85 17,194 30,081 — 42.7 
Lincoln 1,638 1,603 2,923 6, 203 8,791 — 29.5 1.00 .73 9,595 12,474 — 23.0 
Willys. .... 1,176 1,218 5,807 4,732 16,903 — 71.8 77 1.40 9,146 18,579 — 50.8 
La Salle. . 1,656 1,199 3,307 4,716 9,274 — 49.1 .76 77 8,085 | 13,680 — 40.9 
Cadillac. . 1,056 1,039 1,384 3,682 4,082 9.9 59 | .34 4,921 | 6,395 — 23.0 
Graham 394 472 1,577 1,755 4,685 — 62.5 28 | .39 3,088 | 7,162 — 56.9 
Hupmobile. . 122 93 367 ME Discesennae 592 | 22 Mio 
Pierce-Arrow 4 21 11 117 | — 90.6 Le CORES GTS 25 | 217 88.5 
Miscellaneous . 153 187 214 546 1,128 | — 51.5 09 | .08 851 | 2,979 — 71.4 
Total. 185,925 174,918 371,438 620,897 | 1,209,196 — 48.6 100.00 | 100.00 | 985,902 | 1,746,408 43.5 
| - 1 
Chrysler Corp. 45,804 41,516 64,174 144,820 | 303,140 = $22 23.32 25.07 239,126 | 452,542 47. 
Ford and Lincoln 38,190 36,544 97,821 140,109 312,865 — 55.2 22.57 25.87% | 189,293 | 405,279 — 53.3 
General Motors 84,666 80,101 165,375 276,458 454,136 — 39.1 44.53 37.56 | 458,070 | 693,112 — 339 
All Others 17,265 16,757 44,058 59,510 139,055 — 87.2 9.58 11.50 99,413 195,475 — 49.1 


* Does not include returns from Wisconsin. All data are comparab!e. 


American Bantam to Enter 
Australian Market 

Bantam will enter the Australian 
market this summer with an engine 
and chassis assembly and body-build- 
ing plant in Sydney, as a result of a 
contract signed with W. H. Cameron, 
managing director of Car Produc- 
tions, Pty., Ltd., and associated 
Australian companies, according to 
information released by American 
Bantam Car to officials. 

Bodies will be built complete in 
Australia, including all stamping and 
welding operations. Tires will also 
be of Australian manufacture. 

Engine and chassis parts will be 
built and machined in the Bantam 
plant at Butler, Pa., and shipped un- 
assembled to the Sydney plant. 

The initial outlay in the Australian 
Bantam plant will be $250,000, it 
was stated, with an expected eventuai 
investment of $1,000,000. 


Payrolls Better Than Pro“its 
In Automobile Industry 


The income paid to labor by the 
automobile industry is being main- 
tained to a much greater degree than 
is the net profit accruing to the in- 
dustry itself, according to compari- 
sons between latest available corpo- 
rate earnings data and payroll totals. 
This was revealed in a statement by 
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the Automobile Manufacturers Asso- 
ciation. 

Automobile industry wage pay- 
ments in the first quarter of this 
year, according to the Labor Depart- 
ment’s Bureau of Labor Statistics, 
were down from the like part of last 
year by 48.5 per cent against a drop 
of 92.5 per cent of net profits of the 
industry. The profits’ decline is re- 
vealed in a survey of the combined 
results of 10 leading companies, 
which is made public in this month’s 


New York Federal Reserve Bank 
Leview. 
The wage and earnings trends 


show that the more than 400,000 
shareholders who make up the indus- 
try’s owner group, rather than their 
employes, are bearing the major 
share of the impact of general busi- 
ness recession upon the automobile 
industry. 


Fiat Sets World Records 

Notice has just been received from 
the Association Internationale des 
Automobile Clubs Reconnus that R. 
Cecchini, driving a four-cylinder 
Fiat car, broke the world’s records 
for the half-liter class for 50, 100, 
and 200-kilometers and miles and 
for 1 hour and 3 hours, at Monza, 
Italy, on May 23. The little 30.5-cu. 
in. car covered 50 miles from a stand- 


ing start at the average speed of 
85.39 m.p.h. 





Letters 


to AUTOMOTIVE INDUSTRIES 


Editor, AUTOMOTIVE INDUSTRIES: 


L notice with interest a letter by Mr. F. 
G. Clarke addressed to Automotive In- 
dustries and published in the March 26 
issue. As an engineer, formerly con- 


nected with the automobile industry, and 
as a subscriber to Consumer’s Research, I 


would like to make a few comments on 
the issue Mr. Clarke has raised. 
First, as to Mr. Clarke’s criticism that 


data shown are too scanty, I take it that 


interested 


CR is primarily in the aver- 
age consumer, who is not an automotive 
engineer. Hence, too many data would 


only confuse the potential buyer and would 
help him little. 

The suggestion that the recommenda- 
tions of CR be supplemented with more 
reliable data is good. However, just 
where is the buyer to get them? All that 
he has available is the “advertising blah’’ 
mentioned by Mr. Clarke, supplemented by 
some highly unreliable comments from 
friends and salesmen. In the last analysis 
the consumer is largely dependent on juck 
and on what help he can get from agencies 
similar to CR. 

On the average CR’s batting seems to 
be pretty good if we are to judge by past 
performance. If they are prone to fall once 
in a while for advertising blah that can 
be condoned in view of their constant at- 
tempts to take the blah out of advertising. 
And while the automobile industry as a 
whole is not bad in that respect, they cer- 
tainly publish their share of misleading and 
sometimes downright fraudulent claims. 
And CR has helped show up some of them. 

However, my issue with Mr. Clarke is 
not so much with his criticism of CR but 
rather with his failure to note the good 
points. They most certainly have shown 
up some terrible duds that were palmed off 
on the unsuspecting consumer. I cite two 
examples which they demonstrate to a 
nicety. 
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In the March issue on page 7 they men- 
tion under Used Cars the XX, early 1936 
Models. They state “pinion bearings gave 
trouble ...’’ That isn’t the half of it. I’ve 
got one and I’ve had 5 pinion bearing re- 
placements in 34,000 Miles, and need a 
sixth. They haven't even gone _ far 
enough. That car has needed so far ‘‘only”’ 
two hundred dollars worth of replacements, 
and I have never been in ANY accident. 

On the same page they mention the YY, 
1935. They state that consumers should 
test this car in a rain in order to ascertain 
whether the windshield were waterproof. 
[ had one of those cars and that wind- 
shield leaked every mile of the 19,000 Miles 
I owned it, even after spending uncounted 
dollar bills trying to have it fixed. 

These two examples may suffice to show 
that they can hit the nail on the head in 
postmortems. As far as prognosis for a 
new car is concerned, it would seem rea- 
sonable that they might err if even auto- 
mobile manufacturers apparently do not 
know just how poor some of the features 
of their cars may be when they unloosen 
them on the unwary. Or are we to be- 
lieve that they deliberately send out the 
first few thousand cars knowing full well 
that all is not well with them? That 
might possibly account for the fact that 
time and again CR notes that certain de- 
fects have occurred only with early models. 

And as for CR’'s recommendations which 
Mr. Clarke omits completely, I feel that 
consumers would be very definitely bene- 
fited if they listened more to CR and less 
to advertising blah. For we need some of 
their recommendations badly, such as gen- 
eral adoption of brake torque equipment, 


better visibility, narrower front quarte: 
posts, better headlamps, larger batteries, 
warmer running engines, less overloading 


of tires, ete., etc. 

And that brings up my final suggestion. 
Why not let’s have some more men who 
are not directly hired by the automobile in- 
dustry express their opinions of cars right 
here in the pages of Automotive Indus- 
tries? It seems to me that the designing 
heads of automobile plants, not to men- 
tion the policy setting men, hear too much 
from the inside, and not enough from the 
consumer except when it’s too late: i.e., 
when the consumer has bought and is dis- 
gruntled. A little fresh air let into the 
design offices might do no harm, and pos- 
sibly some good. 

Yours very truly, 
PETER L. LOEWE, 
Wilmington, Del. 





A.S.T.M. Dudley Medal Award 


Robert H. Heyer, junior metal- 
lurgist in the research laboratories, 
of the American Rolling Mill Co.. 
kas been chosen as winner of the 
Charles B. Dudley Medal for 1938. 
This medal, which commemorates the 
name of the first President of the 
American Society for Testing Mate- 
rials is awarded to the author or 
authors of the paper presented at 
the preceding annual meeting which 
is of outstanding merit and con- 
stitutes an original contribution on 
research in engineering materials. 
The medal will be awarded to Mr. 
Heyer on Wednesday, June 29, dur- 
ing the forty-first A.S.T.M. annual 
meeting in Atlantic City. 

The paper which won for Mr. 
Heyer the Dudley Medal is entitled, 
“Analysis of the Brinell Hardness 
Test,” and is based on a thesis which 
he is presenting to the Faculty of 
Purdue University in partial fulfill- 
ment of the requirements for the 
degree of Doctor of Philosophy. 
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New Truck Registrations* 


Total new truck registrations for April showed a loss of 1169 units, 
approximately 4.5 per cent, from March. Comparison with April last year 
also indicates a loss, amounting to 31,110 units or about 47 per cent. As 
shown in the table below, the per cent change in the totals for the first 
four months of 1938 as compared with the same period in 1937 amounted 


to minus 39.0. 





























\' er Cent | Per Cent of Total 
} | FOUR MONTHS Ghenen, Four Months 
| April March | April a = eee = 
| oar | 
| 1938 1938 1937 1938 1937 L *0a7 1938 | 1937 
eae — |———_|—__— See Sees 
Chevrolet. ; | 11,719 12,233 21,974 43,080 | 60,650 | — 29.0 33.32 28.59 
Ford. ee x 9,898 22,241 35,986 74,957 | — 52.0 27.84 35.33 
International 4,810 5,256 6,710 18,330 | 23,633 | — 22.5 14.18 11.14 
Dodge.... 3,575 3,666 3,935 12,933 18,849 | — 31.4 | 10.00 8.88 
G. M. = 1,917 1,965 4,671 7, 14,529 | — 51.6 | 5.44 6.85 
Plymouth... a 757 769 1,143 2,756 3,147 | — 12.5 2.13 1.48 
Diamond T 393 380 863 1,446 3,086  — 53.1 1.12 1.45 
White. .. - i 321 354 652 1,205 2,040 | — 40.0 -93 -96 
Mack 366 352 586 1,189 1,807 | — 34.1 -92 -85 
Reo... | 251 283 378 932 1,511 | — 38.2 72 71 
Willys-Overland. . 175 174 107 663 365 | + 81.7 | 51 17 
Studebaker. . } 184 161 706 647 | 1,553 | — 58.4 | -50 -73 
Federal 136 136 258 499 898 | — 44.5 | .39 -42 
53.550 /sielaiet ocean | 119 110 228 453 649 | — 30.1 35 31 
Hudson ; 78 7 482 335 1,654 | — 79.8 -26 78 
Brockway . - 127 86 184 334 541 — 38.0 | 26 -25 
eee . 158 83 112 324 364 | — 11.0 | .25 17 
Indiana a 47 40 157 161 537 | — 70.0 | -12 25 
F. W. D. a8 35 17 | 26 145 116 | + 25.0 | WW -05 
Stewart : a 43 31 118 120 | 455 | — 73.6 09 -21 
Pontiac. .... cao 32 21 aga 87 | eke cmaieid -07 ere 
Stutz “whined | ean | 4 26 38 77 | 192 60.0 -06 .09 
Sterlin és 26 7 43 68 | 113 | — 39.9 -05 -05 
Miscellanoous vee| 112 156 170 476 565 15.6 38 -28 
Total. ae | 34,672 36,291 65,782 | 129,275 | 212,211 — 39.0 100.00 100.00 
| 











* Does not include returns from Wisconsin. 


Plane Contracts for U.S. Firms 


A recent report stated that the 
British Government has negotiated 
contracts for the purchase of 400 
airplanes from two American firms 
—Lockheed Aircraft Corp. and North 
American Aviation, Inc. 

The value of these contracts has 
not been announced, but it is be- 
lieved, the report stated, that the 
type of plane ordered from Lockheed 
is a modification of the company’s 
model 14 transport plane. Based on 
the sales price of that plane, the Wall 
Street Journal estimates that the 
Lockheed order may run between 11 
and 13 millions of dollars, exclusive 
of engines. 

It was estimated that the value of 
the North American order would run 
between three and four million dol- 
lars. It is not yet known whether 
the planes will be powered with 
American engines. 


Aircraft Exports 


Aircraft exports to foreign coun- 
tries for the two-year period ending 
Nov. 30, 1937, were valued at $64,- 
711,475 according to a report just 
issued by the National Munitions 
Control Board. Total value of all 
exports classified as munitions of war 
were placed at $118,363,700 for that 
period. 

Japan has purchased $5,670,237 
worth of aircraft and accessories so 


All data are comparable. 


far this year and China $5,245,778, 
the report showed. The planes are 
classified by the applicants as being 
for military or non-military use but 
in either event a license is required 
since all types of planes are placed 
in the category of munitions. 

Out of $1,334,608 worth of -li- 
censed munitions exported to Japan 
in May, $528,900 went for aircraft 
not equipped for war and $599,490 
worth of planes were described as 
being equipped for war or capable 
of being converted into war planes. 

Licenses issued to the Ford Motor 
Co., during the two-year period 
showed that the company had sup- 
plied propellers and other parts 
valued at $569.20 to foreign pur- 
chasers the first year. These de- 
clined to a value of $62.88 the second 
year, according to the board’s state- 
ment. 


Three Month Sales Losses 


As indicated in Ward’s Automo- 
tive Reports, percentage loss of in- 
dividual car builders in sales for the 
first three months this year com- 
pared with the 1937 period was: 
Buick—6; Chevrolet—32.4; Cadillac 
—34.1; Chrysler—46.0; Oldsmobile 
—46.1; Pontiac—48.0; Nash—49.2; 
De Soto—50.3; Packard—50.8; 
Studebaker—51.6; Ford—52.4; 
Plymouth—58.2; Hudson—61.5; 
Dodge—64.9. 
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GM Foreign Sales 

Sales of General Motors cars and 
trucks to dealers in the overseas mar- 
kets during May totaled 31,566 units, 
representing a decline of 5.2 per cent 
from sales in May of last year, ac- 
cording to figures released by the 
corporation. 

In the first five months of 1938, 
sales of 161,716 units were at a 
record volume level and represented 
an increase of 4.6 per cent over sales 
in the first. five months of 1937. 

For the twelve months through 
May, 1938, sales totaled 370,615 units 
an increase of 11.4 per cent over 
the volume in the twelve months 
ended May 31, 1937. 

These figures include the products 
of the corporation’s American, Ca- 
nadian, English and German fac- 
tories sold outside of the United 
States and Canada. ’ 











Tungsten Carbide Tcol Co. has issued a 
catalog of standard tips and tools.* 


“The W & K Method of Rolled Steel Con- 
struction” is the subject of a booklet by the 
Whitehead & Kales Co.* 


A bulletin issued by the Mine Safety Ap- 
pliances Co. describes its chemical cartridge 
respirators.* 


The Hobart Brothers Co. has released a 
new addition of “Arc Welding and How to 
Use It’. Copies are available from the 
company, Hobart Square, Troy, Ohio, at 
$1.50 per copy in the U. S. and $2.00 in 
Canada and foreign countries. 


The ‘‘Red Ring Method of Burring Gear 
Teeth” is the subject of a folder published 
by the National Broach & Machine Co.* 


The Harnischfeger Corp. announces bul- 
letin R-5 which gives information and data 
on each of the many Smootharc welding 
electrodes.” 


The Abrasive Co. has issued a folder de- 
scribing its Red Streak flanges for high 
speed resinoid bonded foundry and billet 
grinding wheels.* 


Landis Machine Co., Inc., 
folder on its Landmaco 
threading machine.* 


has issued a 
quadruple head 


Haynes Stellite Co. has published a 
folder on metal cutting tools.* 

Cincinnati Grinders, Inc., has 
a booklet on its 12 and 16 in. 
grinding machines. 


published 
universal 


* Obtainable from the editorial 
ment, AUTOMOTIVE INDUSTRIES. 
Chestnut and 56th Sts., 


depart- 
Address 
Philadelphia. 
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Thread-Cutting Screws 
. . . Shakeproof development 
intended especially for plastic 
materials, both molded and 
laminated. 


A thread-cutting screw developed 
especially for plastic materials has 
been announced by the Shakeproof 
Lock Washer Co., Chicago. A spe- 
cially designed double-width slot is 
said to give an acute cutting edge 
that cuts a clean, sharp thread in 
all types of plastic compositions, 
both molded and laminated. The 
construction apparently reduces 
substantially the high driving 
torque normally encountered and 
enables fast, easy driving with 
minimum breakage. 

As the new screw, trade-named 
“Hi-Hook,” cuts a standard thread, 
it may be replaced if necessary by 
« conventional machine of the same 
size without damaging the tapped 
hole. The manufacturer points out 
that the need for a separate tap- 
ping operation or threaded inserts 
is eliminated, the only requirement 
being that the screw be inserted 
into a molded or drilled hole of the 
proper size and driven home with 
au hand or power driver. 


Improved Snagging Wheels 
. . . Abrasive develops flanges 
for large hole high-speed res- 
inoid bonded grinding wheels. 


An improvement in large hole 
high-speed resinoid bonded grind- 
ing wheels for rough snagging op- 
erations has been announced by 
Abrasive Co., grinding wheel divi- 
sion of Simonds Saw and Steel Co., 
Philadelphia. 

The improvement consists of two 
circular steel flanges or plates 
which are permanently embedded 
and bonded into the sides of the 
wheels adjacent to and surround- 
ing the center hole and lining a 
portion of it. Each flange is an in- 
dependent unit consisting of: 1. a 
flat, circular steel surface disposed 
flush in the side of the grinding 
wheel surrounding the center hole; 
2. an edge flange lining a portion 
of the center hole; and 3. a portion 
extending into the grinding wheel 
itself parallel to its axis of rota- 
tion. 


Advantages claimed by the man- 
ufacturer include reduced wear on 
mounting flanges and mount cen- 
ter; center hole dimension held to 
accurate tolerance, providing more 
perfect fit; the wheel is held be- 
tween solid plane bearing surfaces, 
making the use of gaskets or 
blotters unnecessary; visibility of 
flanges identifies the wheel as a 
high-speed wheel suitable for oper- 
ation up to 9500 surface feet per 
minute; and protection of the cen- 
ter hole, preventing chipping of 
sides or edges of the holes when 
the wheel is being handled. 

Red Streak Flanges, as the new 
flanges are called, are now avail- 
able in wheels 24 in. in diameter by 
3 in. thick by 12-in. hole size. 


Eyeshield 
i orm Jackson Electrode Holder 
Co.'s new device made in three 
ty pes 

A new eyeshield for the protection 
of industrial workers has been de- 
veloped by the Jackson Electrode 
Holder Co., Detroit. It consists of 
a light headgear to which is attached 
an assembly consisting of a lens 
frame and two side protection mem- 
bers. The entire assembly can be 
pushed up, out of the way, when not 
in use. Arrangement of the lens 
frame is such that it can be swiveled 
to adjust the lens angle, and provi- 
sion is also made for adjustment of 
the distance of the lens from the 
tace. The Standard Fedéral Specifi- 
cation lenses used are protected by 
cover glass. 

The Jackson eyeshield is made in 
three types: one for blow torch 
work; another for the use of men 
working on gun, spot and flash weld- 
ing, pouring metal and general grind- 
ing operations; and a third model de- 
signed especially for the use of gas 
welders on automobile body work 
and similar production operations 
and for gas welding inspectors and 
welders’ helpers. 


New Type Buff 
. . Unconventional construc- 
tion claimed to provide greater 
performance 


The Udylite Co., Detroit, manufac- 
turer of plating and polishing equip- 
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ment and supplies, has brought out 
a new type buff. The “Masterfold” 
buff, as it is called, is claimed to give 
25 to 75 per cent greater buffing per- 
formance—performance being mea- 
sured in terms of faster cutting, 
longer buff life, and better finish. 

According to the manufacturer, 
the construction of the new buff de- 
parts from conventional practice. The 
cloth is folded in such manner as to 
accomplish two main objects: 1. 
present multiple cloth edges that cut 
instead of rub; 2. provide air spaces 
between the cloth ply to dissipate 
friction heat generated by the pres- 
sure of the buff on the work. 

The “Masterfold” buffs are de- 
signed to buff all metals and plastics 
and can be used on both automatic 
buffing machines and hand-operated 
lathes. Best results are said to be 
obtained at speeds of 6000 surface ft. 
per min. 


Filing 
... Continental introduces new 


“Band Filer” 


Continental Machines, Inc., Min- 
neapolis, has introduced a new “Con- 
tinental Band Filer.’”’ The machine 
has upper and lower wheel pulleys 
which carry a file band similar to 
band saw construction. The file band 
is a Swedish flexible spring steel 
band on which short segments of 
files are riveted. 

File bands are supplied in various 
standard cuts and shapes of files; 
3g-in. wide bands and also %-in. 
wide bands are available in all of 
these various shapes. There is also 
a vixen cut which has very large 
milled teeth and acts like a milling 
cutter or broaching cutter more than 
a file in dressing such metals as 
brass, aluminum, copper and zinc. 
Files are also available which permit 
use of the machine on all metals, 
from tough high-carbon steel to 
aluminum, and for working such 
materials as plastics, fiber, and wood. 

According to the manufacturer, 
the machine will file a straight and 
smooth surface up to 5%-in thick. 
The 12-in. work table can be tilted 
in two directions so that work may 
be filed at an angle. The upper wheel 
has a 2-in. up and down adjustment. 





Mobile Castings “Plant” 


The Lake City Malleable Co., man- 
ufacturers of “Shock Proof” malle- 
able castings, has outfitted a trailer 
to be used as a traveling salesroom 
in the promotion of its products. 

The trailer is fitted with a display 
showing every step in the manufac- 
ture of malleable castings, it is re- 
ported. Said R. C. Shurmer, sales 
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manager, “If we get business by hav- 
ing potential customers see our prod- 
ucts in exhibits at conventions, we 
ought to get business—even in times 
of business recessions—by taking the 
display of our products to the poten- 
tial customer.” 





Calendar of 
Coming Events 


CONVENTIONS AND MEETINGS 
SAE Summer Meeting, White Sulphur 
RS We. Wie 660d0ne0e'cu0 June 12-17 
Major Committees and board of direc- 
tors of National Standard Parts 
Association, Detroit, Mich...June 21-24 
American Society for Testing Materials 
Meeting, Atlantic City, N. J., 
June 27-July 1 
National Petroleum Association Meet- 


ing, Atlantic City, N. J....... Sept. 14-16 
Seventh International Management 
Congress, Washington ...... Sept. 19-23 


SAE National Regional Fuel and Lu- 
bricants Meeting, Tulsa, Okla..Oct. 6-7 
SAE National Aircraft Production 
Meeting, Los Angeles, Calif...Oct. 13-15 
American Welding Society Meeting, De- 
SE Ssanspnsannsandedis ube anu Oct. 17-21 
SAE Annual Dinner, New York....Nov. 14 
SAE National Transportation Engineer- 


ing Meeting, Commodore Hotel, 

SPR ore Yov. 14-16 
National Safety Council Meeting, Chi- 

er er re Nov. 14-18 


American Petroleum Institute Meet- 
ing, Chicago . 14-18 
National Industrial Traffic League Meet- 
PO FOO COU sackccasccciasad Yov. 17-18 
SAE National Production Meeting, 
Nov. 30-Dec. 2 
Automotive Service Industries Show, 


I ois eek ota eae Dec. 5-10 
*National Standard Parts Association 
Veeting, Chicago ..Dec. 2-3 
SHOWS 
New York, National Motor Truck Show, 
Nov. 11-17 
New York, National Automobile Show, 
Nov. 11-18 
Pittsburgh, Pa., Automobile Show, 
Nov. 11-18 
Detroit, Mich., Automobile Show, 
Nov. 11-19 
Columbus, Ohio, Automobile Show, 
Nov. 12-18 
Buffalo, N. Y., Automobile Show.Nov. 12-19 
Chicago, Ill., Automobile Show..Nov. 12-19 
Milwaukee, Wis., Automobile Show, 
Nov. 12-19 
Minneapolis, Minn., Automobile Show, 
Nov. 12-19 
*Philadelphia, Pa., Automobile Show, 
Nov. 12-19 
*San Francisco, Calif., Automobile 
DE cnt nntance ese ehanean cue Nov. 12-19 
Los Angeles, Calif., Automobile Show, 
Nov. 12-20 
*St. Louis, Mo., Automobile Show, 
Nov. 12-20 


*Elmira, N. Y., Automobile Show, Nov. 14-19 
New Haven, Conn., Automobile Show, 


Nov. 14-19 

Baltimore, Md., Automobile Show, 

Nov. 19-26 
Rochester, N. Y., Automobile Show, 

Nov. 19-26 
Montreal, Canada, Automobile Show, 

Nov. 19-26 
*Washington, D. C., Automobile Show, 

Nov. 19-26 
*Cincinnati, Ohio, Automobile Show, 

Nov. 20-26 


Newark, N. J., Automobile Show, 
Nov. 26-Dec. 3 

Denver, Colo., Automobile Show, 
Dec. 5-10 
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W. de Krafft to Resign 


William de Krafft, chairman of 
the finance committee of U. S. Rub- 
ber Company since 1930, will re- 
sign effective June 30. De Krafft’s 
action follows consummation of a 
refinancing program of $45,000,000 
and stockholder action in voting a 
life pension to F. B. Davis, Jr., 
chairman of the company. De 
Krafft was brought to U. S. Rubber 
by the du Ponts to handle financial 
affairs of the company and played 
a leading role in extricating the 
company from serious financial 
problems. He is understood to be 
sailing for an extended European 
trip in July. His future plans have 
not been announced. 


Show Dates Revised 


Announcement has been received 
of the revision of automobile show 
dates in three cities. New dates are: 
St. Louis—Nov. 12-20; Rochester— 
Nov. 19-26; Montreal—Nov. 19-26. 


Aderaft Club Works Toward 
Business Understanding 


Following preliminary steps taken 
early this year, the Adcraft Club of 
Detroit has maintained a program 
of regular radio talks as well as ad- 
dresses before business groups on 
the facts surrounding business and 
business organizations. Primary ob- 
ject of the Adcraft program is to 
acquaint the public at large with the 
facts about business so as to offset 
some of the current misconceptions 
and misunderstandings in the minds 
of people. 

Basis for this educational effort 
was a survey of business thinking in 
Detroit and surrounding territory 
conducted by the Adcraft Club of 
Detroit through its Committee on 
Business Research. Through per- 
sonal contracts as well as a compre- 
hensive questionnaire Adcrafters ac- 
quired a remarkable cross-section of 
opinion as well as suggestions from 
all shades of business—from em- 
ployers with a few employes 
and those employing thousands of 
workers. 

At the moment this educational 
campaign is concerned primarily 
with Detroit and its problems. As 
more experience is accumulated, it 
is hoped that a permanent organiza- 
tion may be built with the support 
of Detroit business men to the end 
that factual information, backed by 
the business community, will pene- 
trate all channels of the people and 
produce a more sound and healthy at- 
titude toward business in its rela- 
tion to the public welfare. 
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In order to give readers of AUTOMO- 
TIVE INDUSTRIES a clue to certain mer- 
chandising and service aspects of the 
automotive industry which are nor- 
mally outside the scope of an indus- 
trial publication, we present herewith 
excerpts from the June issues of 
the four other magazines published by 
the Automotive Division of the Chilton 
Co.: Automobile Trade Journal, Com- 
mercial Car Journal, Motor Age, and 
Motor World Wholesale. 


From 
COMMERCIAL Car JOURNAL 


The whole modern tendency in 
motor vehicle operation is to high 
speeds without detriment to the 
vehicle or the load it carries, free- 
dom from road delays, ample con- 
trol for safety, and low cost of 
deliveries. The faster the vehicles 
are expected to operate, the more 
desirable it is to have the pres- 
sures reduced. Thus motor trucks 
should be equipped with balloon 
tires in preference to the high-pres- 
sure type. The balloon tires have 
gone through their period of de- 
velopment and are now thoroughly 
perfected so that they are freer 
from troubles than the high-pres- 
sure tires and in practically all 
manner of use are more econonvical. 


From 
Moror Wor_p WHOLESALE 
Safety campaigns, especially 


those involving better maintenance 
of vehicles, sometimes are accused 
of being fostered by interests look- 
ing for profit. But what of it? If, 
as has been shown, in a number of 
states and cities, regular inspection 
of vehicles to insure their safe 
operating condition does help to re- 
duce accidents then those who fos- 
ter such inspection deserve to be 
rewarded for their contribution. 
Doctors collect for saving lives. 
Why shouldn't the service industry? 


From 


AUTOMOBILE TRADE JOURNAL 


Realizing that thorough, but fast 
und inexpensive, methods of used 
car reconditioning are necessary 
before car dealers generally can 
ufford to adopt a practice which 
competition is rapidly making nec- 
essary mm used car merchandising 
a group of twelve manufacturers 

(Turn to page 825, please) 
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Tungsten- 


By P. M. HELDT 
"| YUNGSTEN, one of the rare 
metals, plays an important 
part in the manufacture of 


automobiles and accessories, even 
though the tonnage in which it enters 


og) 


36% Cobalt 


Alnico 42% Cobalt 


mixture of hot nitric and hydro- 
fluoric acids. The qualities which 
make tungsten valuable for indus- 
trial applications are that when al- 
loyed with steel it greatly increases 
the hardness of the latter at high 





Chromium 


Tungsten 


Relative sizes of permanent magnets of different materials 


into automobile parts and into the 
tools used in automotive production 
is not very impressive. Of the 92 
elements which compose the earth’s 
crust, tungsten is rated 38th on the 
basis of relative abundance, and it is 
rarer even than silver. With respect 
to density and resistance to the sol- 
vent action of acids, it ranks with 
the precious metals gold, platinum 
and iridium, for it has a specific 
gravity varying between 18.6 and 
19.1, and it is not attacked by any 
single acid, being soluble only in a 
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temperatures; that it has a high 
melting point—the highest of all 
metals, and surpassed only by that of 
carbon among non-metallic elements ; 
that its vapor pressure at high tem- 
peratures is low, and that it forms 
a carbide which is the hardest of all 
artificial products. The melting point 
of tungsten is 6100, its boiling point 
8540 deg. Fahr. 

Tungsten was discovered by the 
Swedish chemist Scheele in 1781, 
and the name is of Swedish origin 
and signifies “hard stone.” The min- 
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Has played a prominent role in the 
development of the Automotive Industry 


eral in which Scheele discovered 
tungsten is now known as Scheelite, 
and consists of calcium tungstate, or 
tungsten trioxide combined with 
lime. A few years later three Span- 
ish scientists,, the brothers d’EIl- 
huyar, found that the same element 
occurs in Wolframite, and they suc- 
ceeded in reducing it. 

Tungsten ores are found in severa! 
of the western States of the U. S.; 
in South America, Europe, Asia, and 
Oceania. The ores are most abun- 
dant in the mountain ranges skirting 
the shores of the Pacific Ocean, and 
the principal sources of tungsten 
concentrates during the past dec- 
ade have been 
China and Burma. 
The Chinese de- 
posits are now 
under Japanese 
control. 

A large propor- 
tion of all the 
tungsten pro- 
duced is now used 
in high-speed tool 
steel, and world 
production of the 
concentrates, 
therefore, fluctu- 
ates with the gen- 
eral state of in- 
dustrial activity. 
Production fig- 
ures are generally 
given in tons of 


Loading _ electric 
tube furnaces or 
retorts with tungs- 
ten oxide for its 
reduction to me- 
tallic tungsten 
powder 
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concentrates containing 60 per cent of 
trioxide (WO:) and, therefore, 47.6 
per cent of metallic tungsten. World 
production reached a peak of 35,200 
tons of concentrates in 1918, slumped 
to 5500 tons in 1921, and passed 
through another peak of 18,300 tons 
in 1930. United States production 
reached a peak of 6100 tons in 1917. 
ceased entirely in 1920, but was re- 
sumed in 1923. The mean annual 
consumption in the United States 
during the decade ending with 1935 
was 3120 tons, while the mean an- 
nual production of the country dur- 
ing the same period was 590 tons, so 
that domestic production of the con- 


centrates has been less than one-fifth 
the country’s requirements. Owing 
to its use in high-speed steel, tung- 
sten is of great strategic importance, 
and the problem of assuring a plenti- 
ful supply in the event of an emer 
gency has been given due considera 
tion. One suggestion that has been 
made is that domestic production of 
tungsten concentrates should not be 
encouraged in peace time, so that 
there may be no lack of the mineral 
in the event of war. The market in 
tungsten concentrates has changeu 
materially during the past year, as 
the war in China has greatly inter- 
fered with exports from that 
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country. At the present time the 
price of tungsten ore is about $25 
for a 20-lb. container. Tungsten 
powder sells for approximately $12 
per kg. ($5.44 per lb.), and tungsten 
wire for between $25 and $150 per 
kg. ($11.44 and $68.04) —depending 
upon the fineness of the finished 
product. 

In discussing the various automo- 
tive uses of tungsten we may start 
with magnet steel. This subject can 
best be dealt with historically, for 
during the period of approximately 
40 years since the advent of the 
motor vehicle, there have been a 
number of important changes in the 
composition of magnet steels, some 
due to the discovery of new, more 
powerful alloys, others due to com- 
mercial influences. Previous to the 
World War, practically all magnet 
steels were tungsten steels ‘contain- 


TUNGSTEN 


IN THE AUTOMOTIVE 
Alnico steel, an alloy steel contain- 
ing aluminum and nickel. The size 
of permanent magnets required with 
the different alloy steels to produce 
a given magnetic effect is strikingly 
shown by the diagrams reproduced 
herewith. It is natural that for ap- 
plications where lightness is impor- 
tant, as in aircraft magnetos, one 
or the other of these newer, more 
powerful magnetic materials is used. 
This, however, does not eliminate 
tungsten completely, as the KS mag- 
net steel developed by Honda and 
Takagin in 1917, which contains 
35-40 per cent of cobalt, also con- 
tains 5-9 per cent of tungsten. 
Tungsten magnet steel with from 
5 to 6 per cent of tungsten is, how- 
ever, still an article of commerce and 
is made in both water-hardening and 
oil-hardening types, the oil-harden- 
ing type containing small amounts 
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ing from 5 to 7 per cent tungsten 
and 0.60-0.75 per cent carbon. Dur- 
ing the war, tungsten became very 
scarce, due to its use in high-speed 
steel, and its price rose accordingly. 
It was then found that practically as 
good results as from tungsten could 
be obtained from chromium steel, and 
the latter replaced tungsten steel al- 
most entirely. 

The quality of a permanent-mag- 
net material is measured by the 
energy required to completely de- 
magnetize unit volume, which is 
proportional to the product of the 
flux density (usually designated by 
B) by the field strength H required 
to effect the demagnetization. In re- 
cent years two other types of mag- 
net steel, much more powerful than 
either tungsten or chromium steel, 
have been invented, both of them in 
Japan, viz., high-percentage cobalt 
steel (36 or 42 per cent cobalt), and 
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of other alloying elements besides 
tungsten, to make it respond to the 
oil quench. For the following in- 
formation regarding the properties 
and methods of working tungsten 
magnet steel of current production I 
am indebted to Crucible Steel Com- 
pany of America: 

“For hot-forming, the steel is 
heated quickly and thoroughly to 
between 1575 and 1600 deg. Fahr. 
Formed pieces are cooled in air. 
Annealing lowers the magnetic prop- 
erties and, therefore, is not recom- 
mended. The water-hardening type 
can be cold-sheared in the as-hot- 
rolled condition, whereas the oil- 
hardening type in the hot-rolled con- 
dition should be heated to between 
400 and 600 deg. Fahr. and sheared 
hot. 

“Water-hardening tungsten mag- 
ret steel is hardened by heating 
rapidly to 1550-1600 deg. Fahr. and 
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quenching in water as soon as the 
steel is heated throughout. The oil- 
hardening grade is oil-quenched from 
1525 deg. Fahr. No further treat- 
ment is given either type, since tem- 
pering markedly decreases’ the 
coercive force. The following mag- 
netic values, determined at 300 
H max., may be considered typical, 
although such factors as size of cross 
section, hardening temperature, and 
prior annealing may alter the values: 


Bmax. Bres. He 
Water-harden- 
ing type . 16,000 10,500 65.0 
Oil-hardening 
ee 14,000 9,500 72.0 


“Water-hardening tungsten mag- 
net steel has a high residual induc- 
tion value, and in magnets of moder- 
ate and great length, yields a high 
lux value. Owing to its water- 
hardening characteristics, it is not 
suitable for complicated shapes with 
sharp corners or sudden changes of 
section. The oil-hardening grade has 
good residual induction and excellent 
coercive force, and is particularly 
recommended for complicated shapes. 
A slightly larger cross section is re- 
quired to give the same flux as the 
water-hardening grade, but the mag- 
ret can be made shorter for the same 
degree of permanence. Both grades 
of tungsten magnet steel are used 
for magnets of telephone receivers, 
galvanometers and electrical measur- 
ing instruments.” 

Permanent magnets are used in 
automobiles in magnetos, speedom- 
eters, and electrical indicating in- 
struments. I understand that with 
the exception of one manufacturer of 
speedometers who uses a high-cobalt 
steel, all other manufacturers of 
automobile instruments use chro- 
mium magnet steels at present; 
which, while having from 10 to 15 
per cent less magnetic value, cost 
less than half as much. 


Drawn Tungsten Lamp Filaments 


One of the greatest metallurgical 
achievements of the present century 
has been the production of what has 
been called “ductile” tungsten, for 
which Dr. W. D. Coolidge of the 
General Electric Research Labora- 
tory is given credit. From about the 
time that Edison developed the car- 
bon-filament electric lamp, efforts 
had been made to develop metallic 
filaments for such lamps, but in prac- 
tically all cases these were frustrated 
by the fact that all of the metals 
which seemed to lend themselves to 
the purpose by reason of their high 
melting point. were very brittle at 
normal temperature, and, therefore 
could not be drawn into fine wires 
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two industrial revolutions. The first was due to the invention 

of high-speed tool steel by F. W. Taylor and Maunsel White in 
1898. It has been stated that with high-speed steel one man and one 
machine can do approximately the same work that previously, with 
plain carbon tool steel, required five men and five machines. With- 
out high-speed tool steel and the other high-quality cutting materials 
containing tungsten, the production cost of automobiles would be 
much higher than it is today, and the automobile would not have 
attained its present degree of popularity. The other revolution was 
due to the substitution of tungsten for carbon in lamp filaments. 
The mean efficiency of the tungsten-filament lamp is more than four 
times that of the carbon-filament lamp, and the economic import- 
ance of the tungsten filament has been expressed rather dramatically 
by a well-known metallurgist who figured that if the same amount of 
light as now used in this country were produced by means of carbon- 
filament lamps, the extra cost per year would be equal to the amount 
annually spent for the production of iron and steel, and that it 
would be economically advantageous to use tungsten filaments even 


 ) wei the past thirty years, tungsten has been responsible for 








if tungsten cost more than $300,000 per pound. 








This applied to tungsten. When it 
is desired to draw other metals, 
such as iron or copper, through dies, 
they are usually first annealed, which 
renders them soft and very ductile. 
But annealing has just the opposite 
effect on tungsten, making it ex- 
tremely hard and brittle. 

The first tungsten filaments for 
electric lamps therefore were pro- 
duced by making a paste of tungsten 
powder and an organic binder and 
“squirting” the mixture through fine 
orifices—or extruding it, as we would 
say today. The filaments thus pro- 
duced were heated in an atmosphere 
of hydrogen, which drove off the 























organic binder, and were then “sin- 
tered,” to convert them into a co- 
herent mass. This process of produc- 
ing tungsten filaments by squirting 
a paste of tungsten powder and an 
organic binder originated in the 
Royal Technical College of Vienna, 
Austria, and the General Electric 
Company secured the rights under 
the patents in this country. Tung- 
sten-filament electric lamps with 
“squirted” filaments became avail- 
able in this country in 1907. They 
reduced the specific current consump- 
tion from about 3 to about 114 watts 
per candle power. However, the fila- 
ments thus produced were exceed- 
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ingly fragile, and the lamps had to 
be handled with the utmost care. 

It was obvious that much stronger 
filaments could be produced if it 
should prove feasible to draw tung- 
sten into fine wires, and Dr. Coolidge 
and his staff of the General Electric 
Laboratory set themselves the task 
of accomplishing this. They found 
it possible to draw the tungsten 
through dies at a bright red heat— 
a process that would be quite impos- 
sible with the common metals, be- 
cause of their loss of tensile strength 
at such temperatures. They also 
made the discovery that after the 
tungsten had been drawn through 
one die at a certain high tempera- 
ture, the ductility of the metal was so 
much improved that it could then be 
drawn through a smaller die at a 
lower temperature. Each succeeding 
drawing increased both the tensile 
strength and the ductility. Pure 
tungsten drawn into very fine wire 
has a tensile strength of about 590,- 
C00 Ib. per sq. in., or about 50 per 
cent greater than that of the finest 
alloy steels. Tungsten also has ab- 
normally high elastic properties. Its 
modulus of elasticity in tension is 
close to 56,000,000 Ib. per sq. in., or 
nearly twice that of steel, and the 
modulus of elasticity in torsion is 
about 22,000,000 Ib. per sq. in., also 
nearly twice that of steel. 

Ductile tungsten wire for lamp 
filaments and other purposes is now 
made as follows: The powdered tung- 
sten is made into an ingot about Z 
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ft. long and of square section about 
the size of a lead pencil, by placing 
it in a mold and then subjecting the 
latter to a pressure of several tons 
in a hydraulic press. As the pressed 
ingct is very fragile, it is passed 
through a furnace in order that the 
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particles may be partially sintered 
together, and to prevent oxidation 
this is done in an atmosphere of hy- 
drogen. 

The ingot may now be handled. 
While it is being held between clamp: 
in a treating bottle containing a hy- 
drogen atmosphere, a current of sev- 
eral hundred amperes is_ passed 
through it. During the half-hour’s 
treatment the current is increased at 
intervals, and the temperature of the 
ingot is raised almost to the melting 
point. This, as indicated, is known 
as a sintering operation. Next comes 
a swaging operation, which consists 
in hammering the ingot while hot, in 
a machine having a pair of rapidly 
rotating hammers which work on the 
ingot from all sides. This process is 


Lathe center tip- 
ped with tungsten 
carbide 


continued until the bar is sufficiently 
long so it can be fed automatically 
through another swaging machine. 
By successive swaging operations 
the diameter is reduced to 0.040 in., 
and the wire then has become suffi- 
ciently ductile to permit drawing it 
into the final sizes. During the entire 
hammering operation the tempera- 
ture of the wire is accurately con- 
trolled, almost a white heat being 
used at first, and the temperature 
gradually reduced, down to a red 
heat in the latest drawings. From 
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50 to 75 drawings are required, de- 
pending on the size lamp for which 
the filament is to be used. Steel dies 
are used in the earlier drawings, dia- 
mond dies in the later ones. Owing 
to the small sizes, it is impractical to 
check diameters by means of mi- 
crometers. A given length is weighed 
in a delicate torsion balance, and 
this, together with the length mea- 
surement, gives the diameter to an 
accuracy of within 0.000001 in. The 
finest filament wire is about 0.0003 
in. in diameter and is wound into 
coils with a pitch of about 0.0005 in. 

Drawn-tungsten-filament lamps be- 
came available in 1910, and it is sig- 
nificant that electric headlighting for 
automobiles originated the next year. 
Automobile lighting, of course, re- 
quired a filament that would with 
stand considerable shock. Besides, in 
order to make the reflectors efficient. 
the source of light had to be very 
small—theoretically a point source— 
as otherwise there would be too much 
seattering of rays and no powerful 
beam. Introduction of the tungsten 
filament was closely followed by the 
practice of filling the bulbs with 
some inert gas. At first, nitroger 
was used, and this was later replaced 
by argon. The air, of course. has te 
be removed from incandescent bulbs. 
as otherwise the filament would oxi- 
dize or burn almost instantly. But 
with no atmospheric pressure in the 
bulb, there is nothing to counteract 
the vapor pressure of the filament 
material at the working temperature 
and this temperature therefore musi 
be kept down in order to hold down 
the rate cf loss of strength of the fila- 





ment and of blackening of the globe. 
As with an increase in temperature 
the light emission increases much 
taster than the current consumption, 
operation at the highest possible 
temperature consistent with a satis- 
factory life is economically advan- 
tageous, and gas-filling permitted of 
operation at a higher temperature, 
as the gas pressure counteracted the 
vapor pressure of the filament. From 
another point of view, however, gas- 
filling was detrimental, because it 
increased heat conduction from the 
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filament to the globe. This effect 
could be minimized by forming the 
filament in a compact coil, and as a 
compact source of light was required 
for a searchlight, this harmonized 
well with automobile requirements. 

Automobile bulbs have coiled fila- 
ments, and the wire for such 
filaments is coiled on mandrels in 
winding machines rotating at be- 
tween 5000 and 10,000 r.p.m. The 
pitch of the coils is checked by means 
of a comparator which throws a 
greatly enlarged image on a screen 
on which there are two reference 
lines a known distance apart. On 
this screen the number of turns per 
inch of the coil can be _ readily 
checked. After the wire is wound on 
the mandrel, the latter is put in a 
cutting machine in which the wire is 
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cut off to the proper lengths for the 
filaments, and the lengths are then 
put in an acid bath, where the man- 
drel is dissolved without injuring the 
coil. 

As to the amount of tungsten 
which goes into automotive head- 
lamp bulbs, it is almost unbelievably 
small. I am informed by Wayne H. 
McCandless, of the G. E. Incandes- 
cent Lamp Department in Nela Park, 
that about 5300 lb. of tungsten is 
used for automobile lamp bulbs in 
the U. S. annually. A total of 160,- 
000,000 bulbs are produced, including 
90,000,000 of the smaller 3-and 6-c.p. 
sizes for tail lamps, parking lamps, 
and instrument lamps, for which 
only 154 lb. of tungsten is required; 
and 70,000,000 bulbs for headlamps 
and spotlamps, which account for 
the remaining 5160 lbs. That such 
a small amount of tungsten is re- 
quired for the individual bulb is due 
to the good radiating characteristics 
of the metal. 


‘Tungsten Contacts 


When high-tension electric igni 
tion was first applied to automobile 
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engines, the contact points of the in- 
terrupter were made of an alloy of 
platinum and iridium. This alloy 
naturally was quite expensive, and 
it was later found that even better 
results could be obtained with tung- 
sten contacts, as these are not at- 
tacked by oil and gasoline vapors. At 
the present time, tungsten contacts 
are used almost exclusively in igni- 
tion work, and also for such other 
automotive applications as voltage 
regulators of the vibrator type, vi- 
brator-type horns, etc. 

Contacts are produced either from 
swaged rods, from which they are 
cut by means of carborundum wheels. 
or from tungsten sheet, from which 
they are punched. The swaged rods 
are prepared in substantially the 
same way as for the production of 
lamp. filaments, the tungsten ore 
(usually Wolframite) being reduced 
in an electric-tube furnace in an 
atmosphere of hydrogen. From the 
tungsten powder thus produced, in- 
gots are formed in steel-molds under 
pressure, the bars are pre-sintered 
to permit handling, and finally they 
are heated by an electric current in 
a hydrogen atmosphere to a temnera- 
ture slightly below the melting point. 
The sintered ingot is then swaged 
in a number of successive operations 
into a round rod of the required 
diameter, from which the contacts 
are cut as explained in the foregoing. 
These contacts are secured to the 
contact screws of the interrupter, 
ete.. by copver brazing. which is also 
carried out in a hydrogen atmos- 
phere. A piece of copper sheet is 
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placed between the steel screw and 
the tungsten contact, and a current 
is sent through the assembly, which 
melts the copper and effects the 
brazing operation. 

It has been claimed that the best 
tungsten contacts are those in which 
the fibers stand on end at the contact 
surface, which, of course, is equiva- 
lent to saying that contacts cut from 
the swaged bar are better than those 
punched from sheet. Whether there 
is any foundation for this claim the 
writer is unable to say. 

Tungsten contacts are made in a 
number of grades, some of which 
stand up better than others under 
severe service. If the current flow 
at the time of break is large, or if 
there is severe arcing due to im- 
proper condenser action, the contacts 
will pit and wear away rapidly. A 
high degree of purity is desirable 
also in this application. Tungsten 
manufactured for this purpose by 
the Cleveland Tungsten Co. is 
claimed to be 99.85 per cent pure. 
It is said to have a tensile strength 
of 500,000 lb. per sq. in., a coefficient 
of thermal expansion of 4.44 x 10° 
per deg. C., and an electrical re- 
sistivity of 5.51 michroms per cm. 
cube at 20 deg. C., when annealed. 


Tungsten Steels 


The use of tungsten as an alloying 
element for steel dates back more 
than 80 years. In 1855 Jacobs and 
Koeller in Austria took out a patent 
covering an alloy of tungsten with 
iron and steel. (That there was con- 
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siderable early development in the 
metallurgy of tungsten in Austria is 
explained by the fact that the tung- 
sten ore Wolframite is found in con- 
siderable quantity in what is now 
Czechoslovakia, the Bohemia of the 
old Austro-Hungarian Monarchy.) 
Two years later, in 1857, Oxland in 
England obtained patents on certain 
alloys of tungsten with iron, steel, 
nickel, etc. Extensive use of tung- 
sten in the industries seems to date 
trom 1868, when Mushet, in England, 
obtained patents on his well-known 
tool steel, which contained 6 per cent 
tungsten and 2 per cent manganese. 
Mushet steel, which was known as 
a self-hardening or air-hardening 
steel, was at its zenith during the 
late nineties. It came in rods of 3/16 
or 144 in. square section. Bits were 
made by nicking the rod on an emery 
wheel, clamping it in a vise, and 
breaking off with a hammer blow. 
These bits were inserted into tool 
holders having an inclined, square, 
broached hole at the working end, 
and were clamped therein by a set 
screw. After being inserted in the 
holder, the tools or bits were ground 
to shape. 

A new chapter in the history of 
machine-shop practice was started in 
1898 when F. W. Taylor and Maunsel 
White invented high-speed tool steel. 
which was placed in production by 





Elkonite-tipped welding elec- 
trodes 


the Bethlehem Steel Co., Bethlehem, 
Pa., and was first brought promi- 
nently to the attention of the indus- 
trial world at the Paris World’s Fair 
of 1900. Tools of high-speed steel 
could be run at very high cutting 
speeds without losing their sharp 
edge, and it was found possible also 
to take heavier cuts. Owing to the 
higher stresses produced by the 
higher cutting speeds and the heavier 
cuts, machine tools had to be rede- 
signed for greater rigidity and 
higher power, and with the introduc- 
tion of these new machine tools, 
equipped with cutting tools of high- 
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speed steel, machine-shop produc- 
tivity was increased enormously. 
High-speed steels contain between 12 
and 20 per cent tungsten, and be- 
tween 3 and 5 per cent chromium. 
Various special grades also contain 
up to 10 per cent cobalt, 2 per cent 
vanadium, and 1 per cent molyb- 
denum. The carbon content usually 
ranges between 0.60 and 0.80 per 
cent. 

The introduction of high-speed 
steel made possible the use of nickel- 
chromium and similar alloy steels in 
the heat-treated state in automobile 
production during the early years 
of the century. In the heat-treated 
state these alloy steels were consid- 
erably harder and less machinable 
than ordinary machinery steel, and 
owing to the high machining cost, 
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their use for a long time was con- 
fined to the more expensive cars. 
Following the introduction of 
high-speed steel, the late Elwood 
Haynes, one of the pioneers of the 
automobile industry and a trained 
metallurgist, during the second dec- 
ade of the century produced his non- 
ferrous cutting material Stellite. 
This is a ternary alloy of tungsten, 
cobalt and chromium, which has the 
quality of red-hardness, that is, of 
a high degree of hardness while at 
a red heat. At normal temperatures 
it is not as hard as carbon tool steel, 
but it retains its hardness up to 
much higher temperatures. It will 
still cut at 1830 deg. Fahr., a bright 
red heat. The alloy is being produced 
by the Haynes Stellite Co. of Ko- 
komo, Ind., which, since 1920, has 
been a unit of the Union Carbide and 
Carbon Corporation. It is being 
made in several grades. Two of the 
grades, which are made specially for 
cutting tools, cannot be machined, 
but are cast and then worked to 
shape by grinding. A third grade 
retains its hardness still better at 
high temperatures but is not quite 
as strong as the grades specially 
made for cutting tools. All grades 
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of Stellite can be deposited or 
puddled on steel by the welding torch 
or the electric arc, and this process 
has become known as hard surfacing. 
It is used in the automotive indus- 
tries particularly for valves and 
valve seats. 

Owing to its red-hardness, Stellite 
tools can be worked at much higher 
cutting speeds than ordinary tooi 
steel, and production can be in- 
creased, while the frequency of tool 
grindings is reduced. The coefficient 
of dry friction between Stellite sur- 
faces is only 0.11, and the alloy shows 
great resistance to wear and abra- 
sion. It has no tendency to pick up 
softer metals, and therefore is a 
good material for burnishing tools. 

The latest major development in 
cutting materials has been the in- 


Lathe tool tipped 
with tungsten car- 


bide 





oe CLEARANCE 


troduction of cemented tungsten car- 
bide. This development started in 
Germany in 1914, when a patent on 
the manufacture of tungsten carbide 
was issued to Voigtlander and Loh- 
mann. Cemented tungsten carbide 
was first prepared by Baumhauer 
and Schroéter of the Osram Lamp Co. 
in Berlin, and the development work 
was continued by the Friedrich 
Krupp Company of Essen, who called 
their product Widia. In this country 
the early experimental work was 
done in the laboratories of the Gen- 
eral Electric Co. in Schenectady, 
and in 1929 the Carboloy Co., Inc., 
was organized as a subsidiary to 
exploit the product commercially. 

Tungsten forms two carbides, WC 
and W.C, which have densities of 
15.6 and 17.15 respectively. These 
carbides are the hardest artificial 
products known. They are far too 
brittle to be used as cutting tools by 
themselves, and a matrix or cement- 
ing material is necessary to hold the 
small carbide particles in place. Co- 
balt is now generally used for this 
purpose. 

In producing tungsten carbide. 
tungsten powder and lampblack are 
mixed in the chemically correct pro- 
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portion to produce WC. This mixture 
is ball-milled and then raised to a 
temperature of 2700 deg. Fahr., at 
which it is held for a period of about 
two hours. The resulting carbide is 
later crushed and sifted. The pow- 
dered carbide is then mixed with 
pure cobalt powder, which has been 
prepared by the reduction of cobalt 
oxide with hydrogen, the proportion 
of cobalt to tungsten carbide powder 
being varied in accordance with the 
particular purpose for which the 
cemented product is intended. For 
maximum strength, as much. as 12 
per cent cobalt is used, while for 
maximum hardness the proportion is 
held as low as 5 per cent. 

After the mixture has been ball- 
milled, it has a volatile binding ma- 
terial added to give it the necessary 
coherence for molding, this binder 
being later evaporated. The plastic 
mixture is filled into steel molds, in 
which it is compressed under very 
heavy pressure. The briquettes are 
given a pre-firing to make them suf- 
ficiently strong to permit of han- 
dling. This pre-firing treatment is 
carried out in an atmosphere of 
hydrogen at a temperature of ap- 
proximately 1400 deg. Fahr., applied 
for a period of one-half hour. After 
this treatment, the briquette can be 
cut into smaller bars or formed into 
the shape of tools, the material be- 
ing still sufficiently soft to permit of 
easy trimming by means of a car- 
borundum wheel. In cutting tools to 
shape, allowance must be made for 
the shrinkage during the final sin- 
tering process. Finally, the tools or 
other parts are sintered at a tem- 
perature of 2550 deg. Fahr., and this 
process gives hard parts that are 
nearly as strong as tool steel. The 
hard carbide particles are firmly em- 
bedded in a matrix of tough cobalt 
and the product makes an excellent 
cutting material. Tips of cemented 
tungsten carbide are copper-brazed 
to steel shanks, and the technique 
of applying these carbide tips has 
been so developed that today almost 
any kind of cutting tool, including 
reamers and milling cutters, can be 
had in the carbide-tipped form. 

The use of tungsten as an element 
of cutting materials has been dis- 
cussed here mainly from the his- 
torical standpoint, as the present 
status of cutting materials was dealt 
with in considerable detail in an 
earlier article of this series. which 
appeared in AUTOMOTIVE INDUSTRIES 
of December 18, 1937. 


Tungsten-Alloy Welding 
Electrodes 


Another application of tungsten 
alloys is to electrodes for spot weld- 
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ing and projection welding, and to 
contact wheels for seam welding. 
These welding processes are gener- 
ally applied to sheet and strip ma- 
terials, and the tips and wheels re- 
ferred to are the parts through 
which the current flows into the ma- 
terial that must be raised to welding 
heat by it. The two properties which 
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a material for these parts must 
have are high electrical conductivity 
(since large currents are involved), 
and considerable hardness at high 
temperatures, as high specific pres- 
sures are required to ensure good 
welds. When these welding processes 
were originally developed, copper was 
used as the electrode material, but 
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Cutting Oils 


E. F. Houghton & Co., Philadel- 
phia, has announced a new series of 
soluble cutting oils called the “60” 
series. Claims for these oils are 
set forth by the manufacturer as 
follows: 1. Permanence in solution 
(will not break down even under 
boiling conditions), 2. rust pre- 
ventatives have been added, 3. self- 
emulsifying (mix immediately in 
cold solutions and may be used at 
once), 4. good lubricants and cool- 
ants, 5. freedom from gumming, 6. 
rapid wetting out agents have been 
added, 7. antiseptically treated, 8. 
economical, and 9. contains no vola- 
tile materials to evaporate off. 


Dow Opens New Plant for 
Manufacture of “Thiokol” 


Large volume. production of 
“Thiokol” synthetic rubber was 
undertaken last month by the Dow 
Chemical Co. which opened a new 
plant at Midland, Mich., with fa- 
cilities for manufacturing 2,000,000 
lb. of the material annually. As 
synthetic rubber may be used 
separately or in combination with 
other materials, it is estimated that 
the plant’s output will result in the 
fabrication of over 3000 tons of 
finished products. Thiokol Corp., 
Trenton, N. J., will concentrate on 
research, sales activities and the de- 
velopment of new products. 

Three basic steps are involved in 
the manufacture of “Thiokol”: the 
manufacture of a polysulfide, the 
reaction between this polysulfide 
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electrodes made of copper rapidly 
became deformed, or “mushroomed,” 
under the effects of heat and pres- 
sure. 

Welding electrode tips of a copper- 
tungsten alloy known as Elkonite 
are produced by P. R. Mallory & 
Company of Indianapolis. In pro- 

(Turn to page 826, please) 
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and ethylene dichloride to form a 
synthetic rubber latex, and the co- 
agulation of this latex to form rub- 
ber crumbs. Formerly, much man- 
ual labor was necessary to carry on 
this process, but in the new plant 
the process has been completely 
mechanized. The entire operation 
now requires less time and produces 
a more uniform product. 

The automotive industry is using 
synthetic rubber for gasoline filler 
neck and radiator hose, oil seals, 
power break hose, oil proof mount- 
ings, ignition wire and cables. 


Sound Aids Colloidal 
Graphite Manufacture 


A method of preparing colloidal 
solutions of solid substances in 
liquids by the use of ultrasonic 
waves is the subject of a current 
patent application filed by Dr. Karl 
Séllner, Department of Agronomy, 


Two latex wash- 
ing machines. In 
the left center 
background is the 
temperature re- 
cording instru- 
ments which 
permit control of 
the processing op- 
eration (Dow 
Chemical Co.’s 
new “Thiokol” 
plant) 


Cornell University, and assigned to 
the Acheson Colloids Corp., Port 
Huron, Mich. 

Dr. Séllner’s invention is based 
upon the observation that solid 
particles of a certain form or struc- 
ture are disrupted with great ef- 
ficiency by sonic and ultrasonic 
waves. The term “ultrasonic” is 
used by physicists to denote a 
sound field, the vibration frequency 
of which produces sound waves be- 
yond the range of audibility to the 
human ear. 

The apparatus for creating the 
sound field consists essentially of a 
high frequency current generator 
and a_ piezo-electric crystal of 
quartz. A suitable crystal is re- 


ported to have a natural frequency 
of between 160,000 to 250,000 cycles 
per second. 

The peptising action of ultra- 
sonic waves on gel-like substances, 
precipitates, sediments and gels has 
been previously investigated; it was 
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found that all these substances con- 
taining pre-formed colloidal or 
semi-colloidal particles may be 
easily dispersed. Little, if anything, 
however, can be found in the liter- 
ature relating to their disrupting 
action on coherent solid bodies. 
The new technique is particularly 
adaptable for the preparation of 
colloidal dispersions of substances 
of small cohesion and high cleav- 
age, particularly substances of 
laminar structure, in a liquid in 


which the material is insoluble. 
Typical examples of such _ sub- 
stances are graphite, mica and 
steatite. 


With completion of certain pro- 
duction changes, Acheson Colloids 
Corp. states that it will be in a posi- 
tion to manufacture colloidal gra- 
phite of a much finer particle size 
and longer suspension than has 
heretofore been available to indus- 
try. 


Electrode for Welding 
4-6% Chrome Steel 


An electrode designed for weld- 
ing 4 to 6 per cent chrome steel has 
been developed by the Harnisch- 
feger Corp., Milwaukee. Smooth- 
are “Harchrome,” which is the 
trade-name of the new electrode, 
deposits weld metal which has the 
same properties as the _ parent 
metal. 

The base metal used in the elec- 
trode contains from 4 to 6 per cent 
chromium and 0.50 per cent molyb- 
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denum, the purpose of which is to 
heighten its resistance to certain 
types of corrosion and oxidation 
as well as to increase its creep 
strength and resistance to impact. 
The new electrode is being manu- 
factured in sizes from 14 in. to 3/16 
in. in diameter, and is designed for 
operation with currents from 80 to 
200 amp. 


Improved Brazing 
Metal and Flux 

For brazing dissimilar metals or 
alloys, particularly where _ the 
brazed joint is subject to heavy 
loads, a new alloy and flux are be- 
ing marketed by Fansteel Metal- 
lurgical Corp., North Chicago, IIl., 
under the trade names of Fanite 
and Fanflux. They are especially 
recommended for brazing tipped 
carbide or hard metal cutting tools. 
In addition to high strength, 
Fanite is said to hold a plastic 
stage, as it cools, for a time interval 
sufficient to allow the contraction 
of dissimilar metals to reach a 
normal stage. Molten Fanite, ac- 
cording to the Fansteel Corp., regu- 
larly follows irregular contours 
and spreads a continuous film of 
uniform thickness over the sur- 
faces in contact, which prevents 
the formation of strain between the 
brazing metal and the united parts. 
Fanite is intended for use in a 
controlled atmosphere furnace at 
temperatures from 1950 deg. Fahr. 
to 2100 deg. Fahr. It is handled 
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with exactly the same equipment 
and technique as copper. 
Fanite is available in standard 
strips 11% in. wide by 8 in. long and 
0.004 in. or 0.010 in. thick. Special 
sizes are available to order. The 
0.004 in. metal is used as a shim be- 
tween the surfaces to be united so 
that the brazing metal is in place 
when it melts. The 0.010 in. metal 
is used when it is desired to flow 
the molten metal into the joint by 
capillary attraction. 

The companion flux is made in 


two grades. Fanflux No. 3 is in- 
tended for use with metals on 
which the braze flows or ‘wets’ 


easily. Fanflux No. 1 is for metals 
difficult to “wet.” An intermediary 
flux can be obtained by mixing the 
two. 


Nickel Cast Irons 
In Diesel Engines 


Common applications of nickel cast 
iron in Diesel engines are listed in 
the table below which appeared orig- 
inally in the May, 1938, issue of 
Nickel Cast Iron News, published by 
the International Nickel Co., Inc. 
Mechanical properties are given in 
the as-cast condition. Heat-treat- 
ment, which is employed on certain 
compositions for certain parts, will 
increase the tensile (and_ trans- 
verse) strengths considerably. Other 
qualities not tabulated below which 
are obtainable in nickel alloy cast 
irons include machinability, uniform 
dense structure, and wear resistance. 


Nickel Cast Irons in Diesel Engines 
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M M>H | | ¢ | 3.10-3.30  1.70-2.10 | 0.50-0.80 | 1.50-2.00 | 0.40-0.60 | 36-40,000 | 210-250 
L | 3.20-3.40 | 1.90-2.30 | 0.0-0.80 | 1.00-1.50 | 0.40-0.60 | 33-38,000 | 200-240 
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Peace is Where You Find It 


HE Summer Meeting of the Society of Automo- 

tive Engineers was enlivened by much wit, but 
the undertone was not exactly cheerful. At the 
opening session the Hon. Louis Johnson, assistant 
Secretary of War, brought to the general member- 
ship of the Society a concise and aggressive discus- 
sion of problems which heretofore have simmered 
only in the meetings of special committees appointed 
to cooperate on matters of automotive design with 
various branches of the government services. 

In no sense could Mr. Johnson’s address be con- 
strued as an alarmist beating of the drums, but it 
did definitely and with obvious intent, remove from 
the background to the foreground of national policy 
the problems incident to the preparation of an effi- 
cient, mechanized fighting force. 

“We who today enjoy a large margin of superior- 
ity in the quality of our automotive vehicles must 
continue to retain that supremacy,” was his plea. 


WO aircraft engine sessions on Monday high- 
lighted two facts of general interest; first, that 
attendance at the meeting would reflect the current 
prosperity of the aircraft industry and the relative 
depression of the automobile business, and second, 
that fundamental progress in engine design will 
probably come increasingly from the aircraft field. 
Both of the papers in question described develop- 
ments in which the air forces of Great Britain and 
the United States are interested respectively—a 
single-sleeve valve engine and exhaust-driven turbo 
supercharging. In both cases, complete description 
was inhibited by the requirements of national policy, 
which brought home still more closely the intimate 
relation between automotive progress and modern 
national defense. 
—HERBERT HOSKING. 
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Ideas Presented.... 


Lubrication for Aero Engines 


iy a paper entitled “Aircraft En- 
gine Lubrication,” E. L. Bass 
and C. H. Barton of the Asiatic Pe- 
troleum Co., Ltd., discussed meth- 
ods of testing oils as to their suit- 
ability for use in aircraft engines. 
There is as yet no satisfactory 
method of rating oils, and this is 
retarding the development of suit- 
able oils for the latest types of high 
output engines. What renders the 
problem difficult is that oil no longer 
serves merely ds a lubricant, but 
also as a coolant and as a rust in- 
hibitor for certain parts, and it 
must perform these functions satis- 
factorily throughout wide tempera- 
ture and pressure ranges. 

The oil must not cause ring gum- 
ming at the highest temperatures, 
and not even when there is slight 
detonation, as under full throttle 
during take-off. Neither must it 
cause ring gumming when cruising 
with a weak mixture. The oil must 
not sludge, so there will be no ring 
sticking due to an accumulation 
of carbon and sludge in the ring 
grooves, that oil rings will not be- 
come clogged and therefore inoper- 
auve, and that there will be no 
heavy deposits of sludge, which 
would reduce the periods between 
overhauls. As far as possible the 
oil must prevent cold corrosion of 
working parts during periods of 
idleness, and it must not corrode 
special parts, such as cadmium 
bearings. 

The principal factors controlling 
sludge development are the fol- 
lowing: 

(1) The presence of water in the 
lubricant hastens the separating of 
sludge and, generally speaking, 
tends to bring different types of 
lubricating oil to the same level as 
regards sludging properties. The 
estimation of sludge in used oils 
when water is present is generally 
impossible by filtration, although 
centrifugal separation of the sludge 
is often practicable. 

(2) The nature of the lubricat- 
ing oil has an important influence 
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on sludging from two aspects: the 
tendency of the oil to develop 
sludge-forming substances during 
use, and the ability of the oil to re- 
tain these materials in solution or 
suspension. The development of the 
sludging substances appears to be 
due to oxidation and cracking of the 
oil in the combustion space, and, to 
some extent, on the underside of 
the piston. The fact that decompo- 
sition of oil above the piston is 
largely the origin of crankcase 
sludge, explains why even the most 


stable oils can, under suitable con- 
ditions, form sludging materials in 
use to an extent quite out of pro- 
portion to their resistance to oxida- 
tion under laboratory conditions at 
temperatures around 400 deg. Fahr. 

The authors conclude their paper 
with the statement that in the pres- 
ent state of knowledge it is, without 
doubt, essential to evaluate the per- 
formance of aircraft oils in every 
important property, except that of 
viscosity, by actual tests in engines. 
A great deal of the preliminary 
work may be carried out in suitable 
small units, but the final judgment 
remains with the full-scale engine. 


Car Operation Economy 


EAN roadload economy has im- 

proved about 11 per cent since 
1933, according to W. E. Zierer and 
J. B. Macauley, Jr., Chrysler Corpo- 
ration, who presented a paper on 
“Tank Mileage.” The term “mean 
roadload economy” is defined as the 
average miles per gallon obtained in 
constant-speed test runs in opposite 
directions over a level concrete road 
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CU. FT. DISPLACEMENT 
PER CAR MILE 


Fig. 1—The mean roadload econ- 
omy of 21 cars plotted against cu. 
ft. displacement per car mile 


at speeds ranging between 20 and 60 
m.p.h. in 10 m.p.h. steps. The term 
“tank mileage,” also used in the 
paper, refers to the average miles 
per gallon obtained under norma! 
driving conditions. 

In Fig. 1 the mean roadload econ- 
omy of 21 different 1938 cars is 
plotted against cu. ft. displacement 
per car mile. The curve is approxi- 
mately an _ equilateral hyperbola, 
which indicates that these two fac- 
tors are approximately inversely 
proportional. The dotted curve in 
Fig. 1 applies to 15 1933 cars, and 
a comparison shows that there has 
been an improvement of approxi- 
mately 11 per cent during this 5-year 
interval. 

In Fig. 2 the specific fuel consump- 
tion of a modern engine has been 
plotted in a three-dimensional co- 
ordinate diagram against engine 
speed and torque load, on the basis 
of engine power under operating 
conditions, that is, with fan and 
muffler in place. The average full- 
throttle consumption over the speed 
range 400-4000 r.p.m. is 0.64 Ib. per 
bhp-hr., which is equivalent to 20.9 
per cent brake thermal efficiency, 
based on a lower heating value of 
19,000 B.t.u. per lb. of gasoline. 
With a fuel-consumption chart of 
this type available for a particular 
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at the Summer Meeting of the 
S. A. E., White Sulphur Springs. 
Here are a few abstracts of 
papers presented. 
More in subsequent issues of 
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car, together with other pertinent 
data, it is possible to calculate the 
roadload economy of the car with a 
fair degree of accuracy. In a case 
in which the engine had the fuel- 
economy characteristic shown in Fig. 
2, the specific consumption at road- 
load over the speed range 20-60 
m.p.h. varied from 1.3 to 0.7 lb. per 
hp-hr., corresponding to brake ther- 
mal efficiencies of 10 and 19 per cent, 
respectively. The calculated mean 
roadload economy of 21.4 m.p.gal. 
compared favorably with 20.8 
m.p.gal., the average of observed 
values from a large number of cars. 

In seeking to improve the mean 
roadload economy, attention is usual- 
ly given first to wind resistance. 
Tests of the model referred to in the 
previous paragraph showed that with 
its 27.4 sq. ft. of frontal area it 
consumed 44.8 hp. in overcoming air 
resistance of 78.5 m.p.h., which gives 
a coefficient of 0.00127 in the air 
resistance-hp. formula 

hp. = CA S°*/375. 

To get a line on the gain in econ- 
omy possible by streamlining, a con- 
ventional four-door sedan was fitted 
with removable sections to give it a 
streamline form. These sections con- 
sisted chiefly of a tail, underpans, 
and redesigned fenders, radiator 
grille, hood, cowl, and windshield. 
The changes resulted in a reduction 
of 49 per cent in the wind-resistance 
coefficient, from 0.00120 to 0.00061. 
The roadload economy was increased 
56 per cent at 80 m.p.h., and 17 per 
cent at 60 m.p.h., but in order to 
achieve this gain it was necessary 
to increase the over-all length by 44 
in. The conclusion reached was that 
while streamlining alone would per- 
mit higher speed operation without 
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seriously increasing existing tank 
mileage, it would not result in any 
material improvement in present-day 
tank mileages. 

Chassis friction is fairly uniform 
over the entire speed range, and a 
reduction in it would have a more 
important effect on the mean road- 
load economy. For instance, in the 
particular model considered in the 
foregoing, a 20 per cent reduction in 
chassis friction would increase the 
average roadload economy by 1.1 
m.p.gal. or 5.5 per cent, assuming 
normal operating conditions with 
cars that are well run in. 

Another factor that affects the 
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mean roadload economy is the over- 
all gear ratio. For maximum econ- 
omy this ratio should be infinitely 
variable, and Fig. 3 shows the varia- 
tion of the effective gear ratio for 
the model referred to, to give full 
torque load (and, therefore, maxi- 
mum economy) under all conditions. 
The minimum full-throttle speed is 
assumed to be 400 r.p.m. and the 
overall gear ratios are those which 
would be required with 16/6.00 tires. 
The average of the optimum ratios 
between 20 and 60 m.p.h. is 1.32. 
Whereas with the standard gear 
ratio of 4.1 the mean roadload econ- 
omy is 21.4 m.p.gal., with the in- 
finitely variable gear used to obtain 
optimum fuel-economy conditions 
throughout, it would be increased to 
29.6 m.p.gal. In this case, therefore, 
the actual roadload economy of the 
ear is 72 per cent of the optimum, 
and similar calculations made for a 


Fig. 2 — Specific 
fuel consumption 
plotted against 
engine speed and 
torque load 
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group of 1938 sedan models showed 
that the figure varies between 68 and 
89 per cent. Of course, with gear 
ratios that are optimum from the 
standpoint of economy there would 
be no reserve of power for accelera- 
tion, which makes the proposition 
impractical. However, some of the 
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gain theoretically possible can be 
realized with automatic overdrives. 
In the case of the car of our pre- 
vious examples, an automatic over- 
drive with a ratio of 0.7 would re- 
sult in an increase in the mean road- 
load economy of 4.3 m.p.gal. or 20 
per cent. In practice, however, in 
order to retain adequate acceleration. 
the overdrive ratio is made from 21 
to 26 per cent lower than the direct- 
Grive ratios (instead of 30 per cent 
lower), and the gain in mean road- 
load economy is, therefore, not quite 
as great. 

A reduction in car weight will per- 
mit of a reduction in axle ratio and 
a consequent increase in economy. 
For the model under consideration, a 
base figure of 3000 lb. plus 400 lb. 
passenger weight and a gear ratio 
of 4.1 may be worked with. By so 
changing the axle ratio that the ex- 
cess drawbar pull above chassis fric- 
tion and wind resistance is main- 
tained, a reduction of 10 per cent 
in car weight results in a gain ot 
8 per cent in roadload economy. (Im- 
provement in roadload economy in 
m.p.gal. and in per cent vs. weight 
reduction in per cent.) 


Diesel Lubrication Problems 


EFORE compounded lubricating 
oils attained any importance, 
manufacturers of Diesel engines had 
found by experience that hardened 
liners of special alloys reduce wear 


materially under ordinary or non- 
scuffing conditions. However, har- 


dening of the surfaces of cylinder 
liners and rings, while it reduces 
normal wear, apparently increases 
the danger of destructive scuffing 
when normal lubrication fails. It 
would seem to be a mistake to revert 
to the use of softer wearing surfaces, 
and in the opinion of Ulric B. Bray, 
C. C. Moore, Jr., and David R. Mer- 
rill, all of the Union Oil Company 
of California, a better solution of 
the problem would be to improve the 
lubricating oil so it will prevent 
scuffing and cause any _ incipient 
scratches to be polished out. The 
paper of these three authors bore 
the title, “Improvements in Diesel- 
Engine Lubricating Oils.” 
According to the authors, one qual- 
ity the oil needs to produce these 
effects is “oiliness,” which to them 
means that property which results 
in the reduction of wear under nor- 
mal operating conditions. Organic 
compounds of the oxygenated type, 
of high molecular weight, appear to 
be particularly effective as oiliness 


June 18, 1938 


agents. These include organic acids. 
soaps, ketones, aldehydes and esters. 
All of these contain oxygen in the 
“carbonyl” combination (=C=Q), 
which is considered by organic chem- 
ists to be reactive through residual 
or “wandering” valances. These 
‘“‘wandering” valances and the asso- 
ciated higher degree of chemical 
activity probably influence orienta- 
tion and adsorption on the metal sur- 
face (and on the surface of abrasive 
particles) to a much greater ex- 
tent than would be possible with 
straight hydrocarbon compounds. The 
(=C=O) part of the organic com- 
pound being the focal point for 
orientation and adsorption on the 
metal surface, this function probably 
can be performed more freely when 
this group is bounded by a long hy- 
drocarbon chain on one side only. 
Thus, organic acid and aldehydes 
should show the greatest adsorption 
tendency, while esters of  high- 
molecular - weight acids together 
with high-molecular-weight alcohols 
should show the least, as far as the 
carbonyl group is concerned. Soaps 
of organic acids theoretically offer 
excellent opportunities for orienta- 
tion and adsorption on the metal sur- 
face, first because there is normally 
a certain amount of free acid asso- 


ciated with oil-soluble soaps, and, 
second, because the metal atom di- 
vided between two or more organic 
acid radicals probably presents less 
hindrance to orientation and adsorp- 
tion than a long hydrocarbon chain. 
The rather loose combination of or- 
ganic acid with metal in the soap- 
type compound is advantageous from 
the oiliness point of view, but pre- 
sents a definite problem from the 
standpoint of bearing corrosion. 

Engine tests, the authors said, 
have shown that the wear occurring 
under normal operating conditions is 
reduced to a remarkable extent by 
the use of properly chosen soap-type 
addition agents. In field operations 
the wear usually runs from 0.005 to 
0.015 in. per 1000 hours when oper- 
ating on straight mineral oil. In a 
field test involving five Diesel-en- 
gined tractors, using oil containing 
calcium dichlorostearate, the over-all 
cvlinder wear was only 0.0017 in. per 
1000 hours. Reduction of wear in 
other parts of the engine was also 
noted. 

The authors expressed the view 
that the oiliness agent, represented 
by the oxygenated portion of the 
soap or organic acid molecule, is 
active under all ordinary operating 
conditions, being securely adsorped 
on the metal surface and giving «& 
film which tend to protect against 
both abrasion and corrosion as lon; 
as the temperature and pressure do 
not exceed certain critical values. 
The film-strength element, such as 
chlorine, in a suitable carrier com- 
pound, such as dichlorostearic acid 
soap, is held in an inactive state un- 
der ordinary operating conditions. 
At high temperatures and pressures, 
when the oxygenated type of oiliness 
agent is no longer capable of han- 
dling the load, these conditions must 
activate the film-strength agent. 
which then protects the bearing sur- 
face. 

The various properties desirable in 
a lubricant for Diesel engines, in- 
cluding detergency, film strength. 
and oiliness, are all possessed by oil- 
soluble soaps of dichlorostearic acid. 
The calcium soap of this acid has 
found particularly wide use during 
the past year. Aside from film 
strength considerations, the calcium 
soap of ordinary stearic acid cannot 
be used directly. because of its well- 
known grease-setting properties, but 
chlorination reduces the melting 
point of stearic acid from 160 deg. 
F. to below 0 deg. F. (when unchlori- 
nated stearic and the monochlor acids 
are removed), with the result that 
the chlorinated acid is miscible with 
mineral oil over a wide range of tem- 
peratures and concentrations. Like- 
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wise, the calcium soap is soluble in 
mineral lubricating oil. Thus, chlori- 
nation of the fatty acid radical of 
the soap contributes oil solubility 
and high film strength, while the 
oxygenated portion of the fatty acid 
radical and the very nature of the 
calcium soap furnish oiliness and 
detergency, respectively. 

The combination of calcium dichlo- 
rostearate with a_properly-chosen 
naphthenic-base oil has been found 
to give a particularly soft-type of 
carbon (as contrasted with the hard 
or flinty type sometimes deposited in 
engines). 

To obtain the full benefit from the 
compounding agent, the base oil 
should be thoroughly stable under 
engine conditions. An oxidation sta- 
bility of at least 15 hours for the 
10-mg. point in the Indiana oxida- 
tion test has been taken as a primary 
control. The degree of stability 
usually requires a treatment of about 
60 lb. of 98-per cent acid per barrel 
for California naphthenic distillate 
from San Joaquin-Valley crude, and 
30 to 40 lb. of acid per barrel for a 
high-quality Gulf-Coastal distillate 
stock. 


Sleeve-Vaives for 


AN interesting historical outline 
of the development of the 
sleeve-valve-type of engine and its 
adaptation to aircraft use was given 
in a paper by A. H. R. Fedden of 
the Bristol Aeroplane Co., Ltd. To- 
ward the end of 1926 the Bristol 
company, which was then building 
radial air-cooled aircraft engines 
with four valves per cylinder—hav- 
ing experienced certain difficulties 
with the valves and valve mech- 
anism and anticipating the need 
for larger cylinders for aircraft 
engines, which would render the 
valve problem still more difficult— 
decided to commence experimental 
work on single-sleeve engines as a 
“long-term” research. In 1932 the 
first Bristol “Perseus” was built, 
a nine-cylinder, single-sleeve-valve, 
air-cooled radial of 1520 cu. in. dis- 
placement, which that same year 
passed the 100-hour test of the 
British Air Ministry with a normal 
rating of 515 hp. After a relatively 
short period of development, the 
maximum output was increased to 
638 hp. Subsequently a small lot 
of these engines were built for the 
British Air Ministry, and five of 
them were loaned to Imperial Air- 
ways for installation in four-en- 
gined 32-passenger air liners. These 
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The chlorinated soaps were found 
to be sufficiently stable to ensure 
freedom from decomposition in the 
crankcase, but appear to be suitable 
for the activation of chlorine to pre- 
vent scratching, galling or seizing 
under conditions which create high 
inter-surface temperatures. 

In the authors’ experience, none 
of the soap-type addition agents 
found in oils now marketed is ap- 
preciably corrosive to babbitt at op- 
erating temperatures, but all are de- 
finitely corrosive to cadmium-silver, 
copper-lead, and other alloy-type rod 
and main bearings. Consequently, it 
was found necessary to restrict the 
use of soap-type Diesel lubricating 
oil to engines having babbitt rod 
and main bearings. Before the com- 
pounded Diesel lubricating oils can 
be made generally applicable, they 
must be made non-corrosive to the 
newer bearing alloys, which appear to 
be necessary under high-speed, high- 
temperature conditions, and in the 
authors’ opinion, the development of 
a non-corrosive compounded Diesel 
cil, which can be used in all types 
of Diesel engines, is only a matter of 
time. 


Aircraft Engines 


five engines together completed 
some 2500 hours of running, at 
which time this “service testing” 
was abandoned because the orig- 
inal design had been superseded by 
a later one. By the end of the cur- 
rent year a new fleet of Imperial 
Airways four-engined air liners 
will be equipped with Perseus 
sleeve-valve engines of the latest 
type. At the Paris aircraft show in 
November, 1936, the Bristol com- 
pany first exhibited a two-row ra- 
dial engine with sleeve valves, the 
Hercules, which has 14 cylinders 
with an aggregate displacement of 
2360 cu. in. and has been type- 
tested at 1375 hp. Some hundred 
engines of the single-sleeve-valve 
type are now in production at 
Bristol. 

One of the possible objections to 
sleeve-valve engines for aircraft is 
the greater starting torque required 
in cold weather, as compared with 
poppet-type engines. A series of 
tests were carried out in the cold 
chamber of a British manufacturer 
of electrical equipment on Bristol 
sleeve-valve and poppet-valve en- 
gines of comparative size, and the 
results were as shown in the ac- 
companying graph. These results 
were reassuring on this point, as was 
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the experience of the Canadian au- 
thorities with the Hawker Hart air- 
plane with Persius III engine in 
winter service. 

The cylinder head of an air- 
cooled sleeve-valve engine presents 
a rather different cooling problem, 
as compared with a poppet-valve 
design, in that cooling air has to be 
taken down inside the wall of the 
head to the crown. The original de- 
sign provided plain fins and a sim- 
ple deflector. In the 1930 rebuild 
there was incorporated a fin ar- 
rangement giving an integral baffle 
together with directed circulation 
for the crown of the head, and tur- 
bulent circulation within the baffle 
around the spark plugs. This gen- 
eral lay-out has been further devel- 
oped to a form with radial finning 
giving circularity under running 
conditions, together with cooling 
adequate for all power outputs so 
far attained. The present head is 
of die-cast Y alloy. In the develop- 
ment of the sleeve, increased port 
area has been provided, and control 
of the swirl has been obtained. The 
piston, a light-alloy drop forging, 
is similar to that of the Bristol 
poppet-valve engines. 

Mr. Fedden gave the following 
summary of “inherent advantages” 
of the sleeve-valve design: 

1. Total absence of maintenance 
except for plug and magneto ser- 
vicing. 

2. Complete absence of any hot 
spot in the combustion chamber, 
and better temperature gradients 
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over the whole cylinder, reducing 
distortion and stresses. 

3. Use of a higher compression 
ratio, with consequent decrease in 
fuel consumption, or, alternately, 
of higher boost pressures and 
greater b.m.e.p. 
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4. Complete enclosure of all work- 
ing parts, with no possibility of oil 
leakage from the cylinder end, and 
absence of external oil leads to 
working end of cylinder. 

5. Greater effective port areas 
and reduction of restrictions to the 
gas flow. Better opening and clos- 
ing diagrams, and improved volu- 
metric efficiency. 

6. More silent operation. 

7. Freedom from hot lead corro- 
sion, as no parts of the cylinder 
reach temperatures which permit 
this corrosion, and all, except the 
combustion space, are fully and 
continuously lubricated. 

8. Cooler exhaust, and conse- 
quently easier conditions for the 
exhaust manifold. 

9. Centrally-situated plugs giv- 
ing optimum effective running on 
single ignition where necessary. 

10. Any desired control of cyl- 
inder turbulence, with its possible 
application to stratified charges and 
abnormally weak mixtures, with 
gasoline injection. 

11. Extremely flat mixture loops, 
permitting smooth running under 
conditions of extreme economy. 

12. Smooth running due to the 
good combustion chamber shape, to 
the more accurate and _ simpler 
valve timing, and to the elimination 
of cam, tappet, and valve wear. 

13. Regular cylinder shape, per- 
mitting the simplest form of pres- 
sure baffling. 

14. Marked decrease in number 
of parts in any comparable size of 


SAE SUMMER MEETING 


engine, with consequent effect on 
production as to times, and prices. 

15. Relative simplicity of all ma- 
jor parts, permitting accurate repe- 
tition machining when properly 
tooled. 

16. Good accessibility and a clean 
exterior appearance. 

17. Probability of considerably 
less trouble with resultant back 
pressure than on poppet valve types 
when using an exhaust turbo super- 
charger. 

18. Greater freedom from cold 
corrosion. All surfaces wiped with 
oil, except the combustion chamber, 
which is of simple form, with ab- 
sence of pockets, and easily doped 
with any anti-lead corrosive me- 
dium for storage. 

19. Greater reliability, due to the 
causes mentioned above, and to the 
elimination of parts such as valve 
springs. 

The author said the objection 
was sometimes raised to the sleeve- 
valve engine that in the event of 
any internal failure, the resulting 
wreckage would be greater than in 
the case of a poppet-valve engine, 
but his experience with a number 
of engine failures during the devel- 
opment period did not bear out this 
contention. He felt that there was 
no reason why the single-sleeve- 
valve engine should not eventually 
completely supplant the existing 
poppet-valve engines, because of 
certain fundamental weaknesses in- 


herent in the mechanism of the 
latter. 


Bearing Metal Fatigue 


NEW testing machine designed 

to give information on the fa- 
tigue of bearing metals was de- 
scribed in a paper on “Automotive 
Bearing Metals and Their Applica- 
tion,” by Arthur F. Underwood, head 
of Mechanical-Engineering Dept. No. 
5 of G.M. Research Laboratories 
Division. In this machine the bear- 
ing load is produced by a very stiff 
spring (upwards of 500,000 lb. per 
in.). A rotating shaft runs against 
the bearing to develop an oil film. 
The machine is said to give a rating 
of the fatigue life of a specific bear- 
ing material that is independent of 
rod-design factors. Fig. 1 shows the 
spring A, which deflects 0.020 in. 
under a load of 20,000 lb. and carries 
a test bearing B. Two bearings sup- 
port the upper shaft, which is re- 
volved by an electric motor. At the 
center of this shaft is a journal C, 
which is 0.018 in. eccentric and 0.020 
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in. smaller in diameter than the bear- 
ing. A load is applied to the bearing 
at each revolution by deflection of 
the spring unit. In order to start, 
the load must be removed by lower- 
ing the spring. To this end, the 
lower shaft is made eccentric by 
1/16 in., and after starting, the 
lower eccentric shaft is turned the 
proper amount to raise the spring 
against the upper rotating eccentric. 
An electric immersion heater regu- 
lates the oil temperature, and a 
thermocouple serves to register the 
bearing temperature. By means of 
this machine, a babbitt bearing can 
be cracked up in from 10 to 20 hrs. 

While test machines are useful, an 
engine test is still used and is con- 
sidered the final check. It is nearly 
impossible to give a definite load 
capacity for a specific bearing ma- 
terial, because of its dependence on 
the temperature, which varies with 


such items as the clearance, speed, 
grade and flow-rate of oil, and me- 
chanical design. The author con- 
siders it best to give bearing mate- 
rials a relative fatigue-life rating, as, 
for instance, by stating that a cer- 
tain copper-lead alloy has five times 
the life of tin-base babbitt. 

Methods of rating bearing metal 
for non-scoring properties have been 
devised, but there is no way to de- 
termine how a certain metal will 
behave in the connecting rods of a 
particular engine. This is due to the 
fact that shaft deflections and deflec- 
tions of bearing supports product 
metal-to-metal contact of an indeter- 
minate amount. Deflections are de- 
pendent on the rate of pressure rise 
in the engine. In efforts to adopt 
copper-lead bearings to the connect- 
ing rods of an eight-in-line engine 
some years ago, it was found that at 
any speed above 3400 r.p.m. the bear- 
ings always failed in 90 min. by 
scoring, whereas if the engine was 
turned over by a dynamometer at 
the same speeds, no scoring occurred. 
This shows the need for actual en- 
gine tests under operating condi- 
tions. 

A test of the adhesion of copper 
lead to the backing material is best 
made by curling flat stock into the 
shape of a bearing. The heating test 
is not satisfactory, because lead 
sweats out at a relatively low tem- 
perature. The shaping or curling 
test, moreover, is the only one ap- 
plicable to babbitt without destroy- 
ing the bearing. 

The conformability of bearing 
metals, or their readiness to com- 
pensate for shaft deflection or mis- 
alignment, can be properly deter- 
mined only by an engine test. 

Scratching of bearings due to dirt 
particles (usually metallic) occurs 
particularly in new engines, and is 
due to improper cleaning of parts 
before assembly. Use of an outside 
circulating oil system during the run- 
ning-in period is beneficial from this 
point of view. 

Corrosion of certain bearing ma- 
terials is brought about by acids in 
the lubricant which may be either 
added to improve the oiliness or may 
be developed from the oil by oxida- 
tion. Not all acids produced by the 
oxidation of oil have equal corrosive 
effects. Thus an oxidized naphthenic 
oil may have an acid number of 2 
or 3 without attacking lead or cad- 
mium, whereas a_ paraffin-base oil 
may produce corrosion although its 
acid number is only 1 or less. The 
formation of corrosive acids by ox- 
idation can be controlled by the addi- 
tion of certain inhibitors to the 
lubricating oil, and it is possible also 
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to check it by the addition of inhibi- 
tors to the bearing metals. The per 
cent of acid, or neutralization num- 
ber is not a measure of bearing cor- 
rosion, which can be determined only 
by ascertaining the weight lost by 
the bearing. General Motors Labora- 
tory at present makes tests of corro- 
sion-resistance of bearing alloys by 
means of the apparatus illustrated 
in Fig. 2. The oil is thrown against 
a 2 by 10 in. copper baffle and a 
cadmium-silver bearing, both of 
which are freshly abraded to remove 
the burnished surface. Experience 
has shown that an oil that does not 
corrode a cadmium silver bearing in 





this test, in flve hours at 325 deg. 
Fahr., will not cause corrosion in 
service, except possibly under ex- 
treme driving conditions. An engine 
test for corrosion resistance is not 
considered necessary. 

Tin-base bearing alloys have ex- 
cellent properties and are generally 
used where the conditions are such 
that their fatigue life is satisfactory. 
Lead-base babbitt, when used in very 
thin sections, has about the same fa- 
tigue life as tin-base babbitt. One 
G.M. division in 1937 produced about 
200,000 cars with connecting-rod and 
main bearings of the S.A.E. No. 14 
lead-base babbitt. There is no dan- 
ger of corrosion with this alloy, 
because its tin content is more than 
sufficient to inhibit corrosion. The 
use of lead-base babbitt results in a 
saving of about 25 cents per car and 
has the further advantage that lead 
is a metal of domestic production, 
whereas tin must be imported. 

Hardened lead alloys, containing 
small percentages of tin, calcium and 
other metals, in the author’s experi- 
ence have about the same fatigue life 
as babbitt, although some cases of 


Automotive Industries 

















SAE SUMMER MEETING 825 
a ane , JPRESSURE 
GAGE 
On LEA LAEGER 
a BY-PASS 
3 fn VALVE 

TEST PUMP ‘ig. 2 — Diagram 
BEARING of bearing - corro- 
sion test machine 





























very great endurance have been re- 
ported. A serious disadvantage is 
that these alloys are subject to cor- 
rosive attack. Corrosion -gradually 


Fig. 1 — Machine 
for testing bear. 
ing materials for 
fatigue-resistance 


increases the clearance, and this pro- 
duces a loss of oil pressure and bear- 
ing knock. This alloy can be substi- 
tuted for tin- or lead-base babbitt 
wherever there is no possibility of 
acid in the oil. 

Cadmium alloys will give longer 
life when used in place of babbitt if 
there is no attack by corrosive lubri- 
cant. Corrosion of cadmium can be 
stopped by plating it with indium 
and diffusing the indium into the 
cadmium by heat. The higher cost 
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of cadmium as compared with tin has 
been compensated for by reducing 
the thickness of the anti-friction- 
metal lining to 0.010 in., from the 
0.020 in. generally used up to a few 
years ago. 

Silver may seem a rather expen- 
sive material to use for bearings, 
but it is worth the increased cost 
where maximum fatigue life and 
compressive strength are essential, 
and where operating conditions do 
not require the anti-fraction qual- 
ity of babbitt. The cost is about 
cone cent per 0.001 in. per half bear- 
ing (4 sq. in.). 

Copper-lead as now employed com- 
mercially rates between babbitt and 
silver. It will give four or more 
times the fatigue life of babbitt, but 
is low in anti-scoring properties 
and, therefore, may give trouble from 
scoring. In contrast to babbitt and 
silver, it is attacked by corrosive lu- 
bricating oil. In common with most 
materials which are not highly re- 
sistant to scoring, it is not capable 
of quickly conforming to shaft de- 
flections, nor of embedding dirt. 
Where the load is mostly on one half 
of the bearing, as in Diesel and 
moderate-speed bus and truck en- 
gines, it is possible to minimize the 
likelihood of trouble by using a bab- 
bitt-lining for the low-load side to 
embed the dirt, and, to a certain ex- 
tent, improve conformability. Cases 
are known where such composite 
bearings operated _ satisfactorily, 
whereas scoring occurred when both 
halves were made of copper-lead. 
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has launched an activity in Detroit 
which already has created wide- 
spread interest among dealers and 
factory sales and service execu- 
tives. 

Calling their venture the Used 
Car Appearance Reconditioning 
Institute these manufacturers are 
operating a completely equipped 
shop designed to fill two purposes: 
Yducation of dealers and their ser- 
vice men in tested methods of time 
saving and economical appearance 
reconditioning; constant research 


with new tools, equipment, and ma- 
terials to improve further the 
methods already in use. 


From Motor AGE 

Speeding race motors will not 
echo around the tricky turns of the 
Roosevelt Raceway on Long Island 
before the 1939 season opens, Motor 
Age learned in a survey conducted 
since the George Vanderbilt Cup 
classic was canceled from the 
major schedule. 
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jection welding a series of smal! 
projections is raised on one of two 
parts to be united by welding, and 
the two parts, after being assembled, 
are pressed together by dies through 
which the current passes into the 
parts. In this process it is of the 
highest importance that the two dies 
remain absolutely parallel, as other- 
wise there will be an uneven pressure 
distribution among the projections, 


and a portion of them will show im- 
perfect welds. Facings for dies for 
projection welding are also made of 
Elkonite. Sometimes the facing is 
applied only to plugs fitted into the 
water-cooled backing of the dies, 
while in cases where the projections 
are quite close, an entire facing about 
14 in. thick is applied. The alloy is 
silver-soldered to the high-conduc- 
tivity backing. 
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FACT NO. 1—Zenith Filters remove all water as well as 
rust, dust, dirt and other foreign matter. 
FACT NO. 2—Zenith Filters are more than 2)2 times as 
fine as ordinary wire screen filters. 
FACT NO. 3—Zenith Filters have no cartridge or pack- 
ing to replace, no screen to be damaged. 


















HE three facts above explain why leading pas- 
senger car and truck manufacturers are adopting 
Zenith Fuel Filters as original equipment. 


Only Zenith Filters assure really clean gasoline— 
for only Zenith has the new-type elements which 
completely separate all water, dust, rust and dirt from 
gasoline mechanically ...not by gravity. Tests 
have proved Zenith Filters are 21/2 times more effi- 


cient than average screen type filters. 


Zenith Fuel Filters can be installed or cleaned in a 
jiffy. No cartridges or packings to replace. And they 
are made in types to fit almost every mechanical fuel 


pump. Their cost is amazingly low. 


For prices and other information, ask us to have a 


Zenith representative call. 


ZENITH CARBURETOR COMPANY 


(Subsidiary of Bendix Aviation Corporation) 
699 Hart Avenue 





Detroit, Michigan 





Left— The assembly of brass discs and spacers 

through which gasoline is filtered in a Zenith Fuel 

Filter. Openings are .002 of an inch, several times 
as fine as ordinary 100 mesh wire gauze. 
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In making short flash welds, such 
as those of wheel rims, the water- 
cooled die is faced with copper-tung- 
sten. Material used for dies for elec- 
tric upsetting must not have too high 
a heat-conductivity, so it will not 
chill the heated portion to be upset. 
The material must be very hard to 
minimize wear, and also be able to 
resist erosion. A special grade of 
Elkonite — a copper-tungsten-molyb- 
denum alloy—is made for this pur- 
pose. 





Valve Steels 

Tungsten steel of a composition 
similar to that of high-speed tool 
steel has been used extensively for 
exhaust valves in the past. The most 
valuable property of the metal from 
the standpoint of this application is 
that it retains its hardness up to 
high temperatures, and therefore 
does not pit easily. However, the 
steel scales rather easily, and this 
scaling effect begins at as low a tem- 
perature at 1100 deg. Fahr. With 
the constant increase in engine 
speeds, the operating temperatures 
of valve heads have risen to such a 
point that tungsten steel is practical- 
ly ruled out. For instance, if a 
tungsten-steel valve is exposed to a 
temperature of 1400 deg. Fahr. for 
20 minutes, a heavy scale is formed, 
and this temperature is often ex- 
ceeded in modern heavy-duty engines 
when worked hard. 

When tungsten was discarded as a 
material for exhaust valves, its place 
was taken by silicon-chromium steel, 
which contains no tungsten. At the 
present time the heat stresses in the 
exhaust valves of aircraft and other 
heavy-duty engines are so great that 
even the silicon-chromium steel does 
not entirely meet requirements, and 
recourse has been had to the so- 
called austenitic steels, that is, high 
nickel-chromium steels which do not 
respond to heat treatment and are 
non-magnetic. Whereas the conven- 
tional austenitic steel does not con- 
tain any tungsten, when used for 
valve purposes, it usually has a small 
amount of tungsten (from 1.5 to 3 
per cent) incorporated in it, for the 
better maintenance of hardness at 
high temperatures. 

In the foregoing only the principal 
uses of tungsten that have a bearing 
on automotive production have been 
discussed. There are, of course, 
many miscellaneous uses. Low-tung- 
sten steels are still being made for 
cutting tools such as chisels. Tung- 
sten, owing to its high elasticity, is 
also an excellent spring material, and 
is used especially where springs may 
be exposed to high temperatures. 
Tungsten wires or filaments are used 
as galvanometer suspensions. 
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